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70 Meer EVERY Leuo LEV 
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No matter what your liquid level control requirements, there is a Masoneilan 12,000 a 
series displacement type controller to meet your specific requirements. These accurate, - 
highly responsive controllers are available in six types . . . Proportional Action, Pro- 

portional-Reset Action, Pneumatic Transmitter, Proportional Action plus Pneumatic | 
Transmitter, Proportional-Reset plus Pneumatic Transmitter, and Duplex Controller 


with two control assembly units . . . in standard ranges from 14 inches to 15 feet. All 
of these types are available with a variety of comnections to meet installation require- 
ments. | 

Outstanding construction features which assure dependable operation under the 
severest conditions include — Knife Edge Bearings minimize friction and assure posi- 
tive center of rotation; Control Mechanism sensitive to .001’’; Over-all Travel Stops 
protect torque tube from mechanical over-travel; Proportional Band calibrated 1 to 
100% over 4”’ scale; Torque Tube Assembly designed for high temperatures; Propor- 
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Left- or Right-hand case mounting. 
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Tp ERE is a danger of concentrating disapproval 
on an individual rather than upon the conditions which 
permit an individual to harm the common good. 
Only recently the people of the United States were 
snarling at John L. Lewis, who was 
acting only within the bounds of a 


It’s Not 
The Man 


set of conditions whose correction 
is necessary to escape repetition of 
similar incidents. Without favorable 
soil, John L. Lewis could not have grown to his 
gigantic and distasteful statue, which at this writ- 
ing has been somewhat self-reduced. 

What comes out of the appeal of his conviction 
on contempt charges before the United States 
Supreme Court is not so important as the fact 
that such proposition could carry through to the 
extreme of the last court. When facing that, John 
L. Lewis backed down, as any man will, regardless 
of the arrogance with which he parades over com- 
mon decency. 

It is not enough to observe that John L. Lewis 
should not have the privilege of disrupting the 
economy of this country. No other man should 
have that privilege, no corporation should have it, 
no elected official should have it,,and no one with 
the flavor of a dictator should have it. Unfortu- 
nately men have been encouraged in such acts. 
There has been appeasement in the relations of the 

_national government toward labor. Often it was 
in the guise of carrying the war effort along. 

Somewhere that had to halt or the nation would 
come to dictatorship. It looks like the halt has 
come. 


But that is not victory, it is opportunity. The 
laws that encourage such action need revision or 
repeal. And that does not call for legislation 
against labor. We need no legislation against any 
group. We need legislation in fairness to all 
groups. When legislation bears that stamp it elim- 
inates groups and that is to be desired above all 
else. Neither the men who call themselves labor 
nor the men who call themselves management 
should have the benefit of any laws behind which 
they can barricade themselves or upon which they 
can stand to shout. Groups and blocs are a sorry 
product of democrary. 

It is to be hoped that the Congress forgets the 
labor group when it gets around to considering 
labor legislation. If bills are drawn with only the 
men of labor in mind and the determination to 
curb their activity, the result will be mean and 
trivial legislation, What the nation needs is not 
a law to prevent strikes or a law to compel men 
to go into arbitration in case of a strike. It should 
be the privilege of any man or any group of men 
to quit work as they please and to dicker over 
wages and hours when and if they please. 

What they should not have is law and protective 
attitude when in quitting work they defy common 
decency by threatening other men who may want 
to take over. The closed shop as an agreement 
between men is a fine and healthy condition. As a 
club to be held over men who may not approve it, 
the closed shop becomes a privilege no man and 
no group should have. 

When we get around to approving the proposi- 
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ay HE GULF COAST, from the tee of Texas to the Florida 
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Vast resources in oil, gas, sulphur and other minerals 
have made this region the capital of the petroleum, 
chemical and petro-chemical industries. 

Brown & Root, Inc., have rich and varied operating 
experience in every state on the Gulf Coast. 
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fabrication and erection of process plants for the petro- 
leum, chemical and petro-chemical industries. 
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tion that any man can work or quit as he pleases 
and that no man and no group has the right to 
hamper that privilege, the soil which brought John 
L. Lewis to fruition will fail to support men of 
such arrogant disposition. 

Certainly the Congress must provide legislation 
which will correct a situation where one man can 
control the entire national economy by opening 
or closing a faucet. 

Aside from the economics of the situation, a sad 
situation arises when, free Americans in as many 
thousands as submit themselves to the dictator- 
ship of Lewis and his ilk, blindly and without 
question follow the orders of their overlords. 
Slavery is repugnant to our social setup whether 
the master gains his ascendency by purchase, co- 
ercion or persuasion. 


ka HIS remarks before the recent meeting of the 
Southern Research Institute Rubert P. Russell 
said: 

“Standard Oil Development Company is now 
devoting nearly one third of all its 
research efforts toward the conver- 
sion of natural gas and coal into 
liquid fuels. However, this does not 
mean that the oil industry fears a 
future oil shortage.” \ 

After which he cited a recent statement by 
Eugene Holman, president of Standard Oil Com- 
pany (New Jersey) to the effect that the industry 
expects this country to have as large proved oil 
reserves 20 years from now as it has today. 

This is the attitude and the activity of only one 
organization in the petroleum industry, whose 
determination is to be ready for what may never 


happen. 


Trend in 


Research 


Taiies the exhaustive report of the United States 
Rubber Company, “Five Years of Synthetic Rub- 

ber,” is this Significant paragraph: 
“The synthetic rubbers are preferable to natural 
rubber in applications totaling at 


P least 100,000 s per year. This 
wetter OS — 
estimate includes products which 

Qualities come in contact with oils and gaso- 


line, pipe and tank linings for the 
chemical industries and products requiring unusual 
aging qualities. And it also assumes that most 
inner tubes will be made of butyl.” 

That chemical elastomer will be found to in- 
crease this requirement is an accepted prospect in 
technical circles. It would seem that technologists 
will through discovery solve the problem of main- 
taining sufficient plant capacity. Industry will de- 
mand enough of these superior products to make 
certain this nation always has a going synthetic- 
rubber industry, one that could be expanded to 
meet emergency needs. 
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Os of the encouraging concepts of this decade 
is the moulding of common opinion as to the true 
function of industry. Whatever its field, its true 
and final objective should be provision of more 
and better goods at lower prices, If it 
can accomplish that, the other minor 
objectives will abound. 

Frequently industry is charged with 
the-responsibility of making a profit, 
and it should. Frequently it is charged with the 
responsibility of providing adequate wages, which 
fortunately is gaining converts, since this is a 
worthy obligation. Industry can continue to do 
both, as well as the many minor obligations, if at 
all times it produces more and at a lower cost. 

It was a comfort to witness presentation of an 
API award to the elder Henry Ford at the 1946 
annual meeting, for the reason that. Ford estab- 
lished a business on that principle, and the business 
has prospered. He looked upon the automobile as a 
machine which all men could own, whereas others 
considered it a machine fit for the few. 

In finding means of so reducing the cost of this 
machine, Ford also found a way of increasing 
wages as well as profits. Henry Ford is not an 
outstanding man because he built a billion-dollar 
corporation. His value to mankind lies in the fact 
that in giving men a useful machine, a billion- 
dollar corporation came into existence. 


Job for 
Industry 


Phere the disruptions in steel making, 
somehow the refining division of the industry con- 
tinues to register high in optimism. Announce- 
ments continue to get into print to the effect that 
old plants are going to be enlarged 
and modernized. Even some new in- 
stallations come into the reports. 
This is an industry bent on im- 
provement. If the economy ever 
permits unrestricted purchasing, the skyline of the 
oil country is due for frequent piercing. Processing 
towers and stacks will tell the world that better 
motor fuel and lubricant as well as a host of useful 
chemicals are not only possible from oil and gas 
but actually in the making from these materials. 


Despite 
Handicap 


Pox super optimism or unbridled recklessness 
nothing can surpass the presence of the oil experts 
of our State Department, who‘have gone to Lon- 
don to confer with proper men in England, just 
in case the Anglo-American Oil 
Agreement gets a favorable stamp in 
the Senate Foreign Relations com- 
mittee. Perhaps the two just wanted 
a trip and having money appropri- 
ated for the purpose followed typical economy in 
Washington by making spending equal appro- 
priation. 


Colossal 
Optimism 
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Easity CLEANED 


Keep dirt, scale and foreign matter 
away from the delicately adjusted work- 
ing parts of traps, pumps, pressure regu- 
lators, air motors and valves with Edward 
forged steel strainers. 

For steam, oil or vapor service up to 
600 lb at 850 F or for hydraulic service 
up to 1440 lb at 100 F, Edward strainers 
may be installed in either horizontal or 
vertical lines. 

Extremely easy to clean, Edward strain- 
ers may be blown out simply by removing 
the drain plug, or they may be disas- 
sembled quickly with ordinary tools to 
remove and clean the Monel strainer 
screen. Functionally designed, they have 
few working parts. 


| Forged steel body with streamlined internal 
body contours for free flow and minimum 
pressure drop. 
y 4 Rustproof Monel metal perforated screen to 
withstand severe abrasive service, carefully 
fitted to prevent leakage of foreign matter around 
or under screen. 
3 Steel union ring and bonnet make tight con- 
nection with body and hold screen firmly in 
place. Drain plug easily removed to clean out 
accumulated matter. Built in 4 in. to 2 in. sizes 
with screwed or socket ends. Write for Edward 
BETTER VALVES Catalog No. 103. 
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Basic Oxygenated Chemicals 





From C-1, C-2 and C-3 
Paraffins and Olefins 


JOHN C. WALKER, Director of Chemical Research, and 
HOWARD L. MALAKOFF, Chemical Research Division, 
Cities Service Oil Company 


a of the petrochemical industry 
has crystallized certain economic considerations 
which help to establish both its ‘potentialities and 
limitations. It is well to review these economic fac- 
tors to maintain a balanced perspective. There is no 
intention in enumerating these facts to depreciate in 
the least the value of the petrochemical industry. 
It has established its place in our economy and is 
destined, it is obvious, to grow by leaps and bounds. 

Utilization of natural gas and petroleum oils for 
fuel and lubricant purposes will always be the prin- 
cipal end use. The total production of petroleum 
chemicals (aviation gasoline constituents and buta- 
diene excluded) does not even now greatly exceed 
1 percent of the total refinery output of fuels and 
lubricants, and the volume of natural gas converted 
to organic chemicals (carbon black excluded) is less 
than 1 percent of the total volume of gas consumed. 
Furthermore, it should be appreciated that the poten- 
tial market for chemicals is not unlimited. Two sim- 
plified illustrations should substantiate this state- 
ment. 

Formaldehyde is one of the large-volume products 
in the field of oxygenated hydrocarbons and organic 
chemicals in general. The United States Tariff Com- 
mission reports that the total production of stand- 
ard commercial formaldehyde solution (37 percent 
HCHO by weight) during 1945 was 509,602,000 
pounds (both from coal and natural-gas sources). A 
simple stoichiometric calculation will show, when 
theoretical conversion is assumed, that a single gas 
well producing somewhat under 7,000,000 cubic feet 
of methane daily would be sufficient to supply all 
raw materials required for this total production. 
Allowing liberally for nitrogen and other inerts to 
a total of 30 volume-percent, a well producing 10,- 
000,000 cubic feet of natural gas daily would suffice. 
It is recognized that conversion does not attain theo- 
retical expectancy by any known process, and that 
energy is needed in the manufacturing processes, 
with the result that substantially larger volumes of 
gas than theory requires are consumed in actual 
practice. Nevertheless, a single gas well producing 
10,000,000 cubic feet per day is not an unusual phe- 
nomenon. This figure on an annual basis would be 
less than 0.1 volume-percent of the estimated 1944 
marketed production of 3,828,500 millions cubic feet 
of natural gas.° 

Oberfell® recites a similar example showing that if 
all the ethane and ethylene present in both the gases 
at refineries and raw natural gases during 1944 had 
been converted to ethyl alcohol, the production of 
ethyl alcohol would have amounted to about 8 times 
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ian to the nineteen thirties, petroleum and natural gas 
had been thought of only as sources of fuels and lubricants. It has 
now been recognized that the trend towards use of petroleum 
and natural gas for the synthesis of commercial organic chemicals 
is the outstanding recent development in the chemical field. 
Today these raw materials are recognized as being veritable 
storehouses of valuable organic chemicals. We are no longer 
surprised at announcements of new products or of new processes 
for making familiar products from natural or refinery gases, better 
and more cheaply than by conventional methods from other raw 
materials. “Petrochemical,” the word coined to describe this de- 
velopment is taking its place as common terminology alongside 
“coal-tar industry,” “fermentation processes,” and others. 

Recent technical publications have presented review articles, 
covering developments in the petrochemical industry quite ex- 
haustively.’”* It is not the authors’ intent to present another 
digest of this extensive field, but rather to present a more inti- 
mate and detailed discussion of the chemistry and engineering 
of a phase of this development. 

As indicated by the title of this paper, three important limita- 
tions have been selected to narrow down the scope of this dis- 
cussion. First only oxygenated chemicals, such as alcohols, acids, 
anhydrides, aldehydes, ethers, ketones, and glycols will be dis- 
cussed. Figure 1 gives the functional group of each of these type 
compounds, and the formula and name of one common member 
of each of these groups. 

Only basic oxygenated chemicals are included, The authors 
arbitrarily define as basic, those chemicals which are produced in 
relatively large quantities and which are the primary or secondary 
oxygenated derivative from the starting hydrocarbon, rather than 
those that result from extended secondary syntheses. It is appre- 
ciated that the basic chemicals of today may not fulfill the above 
definition tomorrow in our fast moving chemical world. Figure 2 
lists annual production figures for some of these chemicals. It 
should be noted that these figures include total production of 
synthetics from both petroleum and non-petroleum sources, and 
that 1945 figures are still a reflection of wartime requirements. 

Raw materials have been limited to the C: to C; paraffins and 
olefins; they are methane, ethane, ethylene, propane, and propy- 
lene. This choice has been dictated by the fact that most of the 
presently established oxygenated chemicals syntheses start with 
these hydrocarbons. Because of their favored “synthesis position,” 
that is their availability in high concentrations and purity with- 
out too many processing steps and at low economic value, they 
give promise of remaining as preferred raw material source. These 
hydrocarbons are readily available from natural gas, recycling 
plants, natural-gasoline plants, and refinery gases. 
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the total requirement estimated for 1944 and 40 times 
the ethyl alcohol produced in 1940. 

The dollar value of an income from chemicals com- 
pared with fuels and lubricants will be considerably 
higher than the 1 percent volume ratio given. above. 
From source information available it is difficult, if 
not impossible, to get even an approximate figure for 
this ratio. The following generalizations may, how- 
ever, be safely made. Fuels are relatively low-value 
products with a steadily declining margin. Petro- 
chemicals are on the average of higher unit value 
and are, as yet, farther away from the marginal profit 
zone. 

















Oxygenated Type Chemicals 
Type Functional Typical 
Compound Group Compound Formula 
1. Alcohol —OH Methanol | CH30H 
2. Acid | —COOH | Acetic Acid | CHsCOOH 
| —C=0 | CHsC = 0 
3. Anhiydride >o Acetic Anhydride >o 
| —C=0 | CHsC =0 
H 
4. Aldehyde Cc Formaldehyde HCHO 
*) 
5. Ether C—O—( Ethyl Ether 4 CHsCH20CHsCHs 
_ ee poem ve oe 
| | 
6. Ketone | C—C—( Acetone | CHsCOCHs 
= - = | = - = | —E —— 
' | | 
} C—OH | CHeOH 
7. Glycol Ethylene Glycol | 
—C—OH | CHeOH 














FIGURE 1 











Organic Chemicals Production—1945° 





SALES 

Unit 

Production, | | Value 

CHEMICAL Lbs. | Lbs. | $/Lb. 

1. Acetaldehyde | 10,471,000 | 0.07 

2. Acetic Acid-Synthetic (100... ) | 267,518,000 | 97,558,000 0.07 
3. Acetic Anhydride-From all Sources 524,748,000 | 

4 


Acetone: 
By Fermentation 


42,417,000 | 42,498,000 | 0.07 
From Isopropy! Alcohol 


| 307,363,000 | 


. Buty! Alcohol (n-Propylcarbinol) (100%) 129,364,000 | 
. Ethyleneglycol : | 205,087,000 | 
Ethy! Ether, All Grades 76,598,000 | 


Formaldehyde (37% HCHO by Weight) 
Isopropy! Alcohol sat 

. Methanol, Synthetic ‘ 

. Ethyl! Alcohol, Undenatured (1943) 
(Wine Gallons—190 Proof) . 


509,602,000 | 282,051,000 | 0.03 
490,997,000 | 272,104,000 | 0.05 
493,110,000 | 344,911,000 | 0.03 


—SODNSH 


_—— 


272,000,000 














FIGURE 2 








Coal Costs for Equivalent Btu Cost to Natural Gas 





| 
Gas Costs $/M 3 5 | 7 
Coal Costs $/Ton 0.78 
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Coal Costs for Equivalent Pounds of. Hydrogen and 
Carbon Cost to Natural Gas 
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Gas Costs $/M 3 5 
Coal Costs $/Ton } 1.05 | 1.75 | 2.45 

















FIGURE 3 





Natural gas (dry) at present well-head prices is 
one of the cheapest sources of available carbon and 
hydrogen. Figure 3 shows the necessary coal prices 
for equivalent Btu value and pounds of carbon and 
hydrogen to natural gas. 

Most other hydrocarbon raw materials are in a 
sense by-products of the petroleum, natural-gasoline, 
and recycling industries, and therefore their cost and 
value are difficult to determine. Since joint costs are 
involved in nearly every case, the cost of the by- 
product is likely to be influenced at least to some 
extent by the accounting procedure in use. 

As long as their use for fuels determines the value 
of natural and refinery gases, these materials will, 
with little doubt, continue to be economically attrac- 
tive as chemical raw materials. 

Manufacture of chemicals calls for different type 
operations than petroleum-refinery and natural-gaso- 
line-plant practices. It is characterized by higher in- 
vestment costs per unit of production and higher 
unit operating costs. It involves the handling of 
smaller quantities, and the extensive use of corro- 
sion-resistant materials of construction. 

The petrochemical industry is very keenly compe- 
titive. Other than the patent literature there is very 
little published of other than very general interest. 
The higher degree of obsolescence necessitates 
shorter pay-out periods, and higher research budgets. 

REFINERY GASES 
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OXYGENATED HYDROCARBONS 


FIGURE 4 
Oxidation mechanisms. 


In the production of chemicals, the raw material 
“synthesis position” or its capacity to decrease the 
number of synthesis steps or manufacturing opera- 
tions is an important economic factor. The lower par- 
affins and olefins, as has been pointed out, appear 
to hold a definite advantage in this respect. 

The major source of natural gas and petroleum is 
in the Southwest. The large consumer markets are 
in the East and West. Location of the petrochemical 
plants near the raw material sources may in the fu- 
ture day of lower-cost chemicals and narrower profit 
margins, make freight costs a relatively important 
economic factor in competition with other processes 
situated closer to the point of consumption. 

It is not intended to make this discussion an eco- 
nomic study.of chemicals production from petroleum 
and natural gas versus chemicals from conventional 
processes. The previous comments have been offered 


only to suggest some of the problems which need be 


considered in the commercial development of the 
various chemicals which have been, and will be later, 
mentioned in this discussion. ? 

To date, there have been four major approaches 11 
the production of oxygenated hydrocarbons. They 
are, as is shown in Figure 4, (1) direct oxidation, 
(2) dehydrogenation followed by oxidation or hydra 
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Tallant Plant of Cities Service Oil Company 


tion, (3) oxidation to carbon monoxide and hydrogen 
followed by hydrogenation of the carbon monoxide, 


and (4) chlorination followed by hydrolysis. Several ° 


products to be discussed are now commercially manu- 
factured by two or more of these schemes, econom- 
ically competirig with each other. Most chemicals, 
however, are presently produced by only one of these 
methods. 
Direct Oxidation 

Cities Service Oil Company has been the pioneer in 
the direct oxidation of the lower paraffin hydrocar- 
bons to valuable oxygenated chemicals. J. C. Walker, 
one of the authors of this paper, and his associates 
discovered in 1925 that the corrosion of pipe lines 
caused by gas containing free oxygen could be mini- 
mized by bringing the gas to the necessary tempera- 
ture and pressure to permit the oxygen present to be 
completely used up by reacting with the hydrocar- 
bons. The formation of liquid oxygenated chemicals 
accompanied this reaction. The first commercial plant 
using an oxidation process of this type was con- 
structed at Tallant, Oklahoma, in 1926. This plant 
has been expanded and three additional oxidation 
plants have been built. A modern chemicals refinery 
has been erected at Tallant to produce commer- 
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cial- specification products from the crude oxidation 
products. 

Methane, ethane, propane, and butane are the prin- 
cipal raw materials for this process. A typical oxy- 
genated crude liquid mixture will contain 35 percent 
methanol, 20 percent formaldehyde, and 5 percent 
acetaldehyde as principal products. Acetone and 
dimethyl acetal also are present in recoverable quan- 
tities. Water and higher alcohols are the principal 
impurities. The unit operations of fractionation, 
liquid-liquid extraction, vacuum distillation, filtra- 
tion, adsorption, and ion-exchange are all involved in 
processing the original crude chemical mixture to 
finished marketable products. Heat transmission and 
fluid flow are of course involved also. 


The Cities Service direct oxidation process has 
made some noteworthy contributions in the chemical 
field. To the unit process of oxidation it has helped 
to correct the erroneous impression still taught by 
some of our organic textbooks, as to the inertness 
and chemical stability of the paraffin hydrocarbons: 
In the field of unit operations, its refining process 
included the first commercial application of ion ex- 
change other than in the field of water purification. 
To meet the rigid demands of the resin and plastics 
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Synthetic Methanol Reactions 























CHs + H20 = CO + 3He (1) 

3CHs + CO2 + 2H20 = 4CO + 8He (2) 

CO + 2H2 = CH30H (3) 

COe + 3H2 = CHs0H + H20 (4) 
FIGURE 5 


industries for low-acidity formaldehyde, an ion - ex- 
change processing scheme was successfully employed. 

A number of patents have been issued to J. C. 
Walker, covering the oxidation of the lower paraffin 
hydrocarbons. . 

More recently, Celanese Corporation of America 
has built a chemical plant near Bishop, Texas, to 
produce (by direct oxidation of hydrocarbons, re- 
portedly propane and butane) methanol, acetone, 
acetic acid, formaldehyde and acetaldehyde. The re- 
search organizations of several oil companies are 
known to be investigating oxidation of the gaseous 
hydrocarbons. 

Ethylene oxide, produced by the controlled cata- 
lytic oxidation of ethylene, is reported to be gradu- 
ally displacing ethylene chlorohydrin as a raw ma- 
terial for synthesis of ethylene glycol and its deriva- 
tives. The Lefort U. S. Reissue 20, 370 patent,® which 
has been the subject of a recent court decision, claims 
good yields of ethylene oxide from the oxidation of 
ethylene, using a silver catalyst, activated with small 
amounts of gold, copper, or iron, and at temperatures 
of 300° to 700° F. Carbon and Carbide Chemicals 
Corporation has been a leader in this field. 


Partial Oxidation to Carbon Monoxide and Hydrogen 


From a historical viewpoint, industrially speaking, 
the partial oxidation of coal or coke to carbon mon- 
oxide and hydrogen, and the subsequent hydrogena- 
tion of carbon monoxide to methanol, is one of the 
earliest synthesis for the production of oxygenated 
chemicals. It has been, however, only in the last 10 
years that natural gas has been used as the source 
for both carbon monoxide and hydrogen. Most of 
the government-owned methanol and ammonia plants 
built in the Southwest during the war have used 
natural gas as a raw material. It is perhaps surprising 
to note that despite the accumulated knowledge on 
the reaction of carbon monoxide and hydrogen 
throughout the past 25 years for the production of 
oxygenated chemicals, other than methanol, no other 
industrial syntheses have been developed. As will be 
discussed later, one appears in the offing. 

A brief summary of the synthetic methanol proc- 
ess follows: Natural gas is reacted with steam in the 
so-called reforming process according to the reaction 

CH,+ H.O = CO + 3H: 
However, since a 2-to-1 ratio of hydrogen to carbon 
monoxide is desired for the methanol synthesis, car- 
bon dioxide is added to the reactants and the net 
reaction is: 
3CH, + CO; + 2H.0 = 4CO + 8H: 
There are gther ways of adjusting the H,:CO ratio. 
The above reaction is highly exothermic and takes 
place at 750-900° C., requiring special alloy equip- 
ment, and is considered an expensive installation. 
Carbon monoxide and hydrogen are reacted accord- 
ing to the equation: 
CO + 2H: = CH;OH 
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This is one of the most important of the high-pres- 
sure syntheses in use today, a pressure of 4500 psi 
commonly being used. The catalyst most commonly 
employed is copper mixed with oxides of zinc, chrom- 
ium, manganese, or aluminum. Temperatures em- 
ployed are in the range of 300 to 350° C. Carbon 
dioxide and hydrogen may be used for the synthesis 
gas; however, in that case the methanol produced 
is diluted with water. 

Methanol niay_ be further oxidized to formalde- 
hyde, and most of this country’s production is ob- 
tained in this manner. The introduction of the syn- 
thetic methanol process in this country was un- 
doubtedly the principal impetus to the development 
of the formaldehyde-phenol or Bakelite type plastics 
industry. Formaldehyde is an intermediate of great 
importance in the chemical industry as indicated by 
the end-use consumption figures’ given in Figure 6. 


DuPont, Heyden Chemical Company, and Com- 
mercial Solvents have been the principal’ producers 
of formaldehyde from methanol to date. Casein Cor- 
poration recently completed construction of a metha- 
nol conversion plant on the West Coast. 


Dehydrogenation Followed by Oxidation 
and/or Hydration 


Figure 7 is a graphical representation of the basic 
oxygenated chemicals produced by the above oxida- 
tive mechanisms. The largest volume of oxygen- 
chemicals are produced by these procedures. 


The production of ethyl alcohol by the hydration 
mechanism indicated in Figure 7, is briefly sum- 
marized in a Chemical and Metallurgical Engineer- 
ing flowsheet’ describing the Standard Alcohol Com- 
pany Baton Rouge plant which commenced operat- 
ing in March, 1943. Ethylene from the adjacent 
Standard Oil Company of New Jersey refinery is 
“cleaned” and goes to an absorber where it is re- 
acted upon by sulfuric acid with the formation of a 
mixture of monoethyl and diethyl sulphates. The 
liquid discharge stream or mixed esters are pumped 
to a hydrolyzer where they are decomposed into 
ethyl alcohol and diethyl ether. This mixture passes 
to a stripping still where the acid is separated from 
the vaporized mixture of alcohol, ether, and water. 
After any acid carry-over is removed in a scrubber, 
ether is removed by steam stripping. The final step 
in the process removes excess water by fractiona- 
tion. The sulfuric acid used in absorbing the ethylene 
is recovered and concentrated for reuse. 


Despite competition from established fermentation 









































Consumption of Formaldehyde 
(Thousands of pounds, 37%) 

USE | Amount Percent 
Total Consumption | _ 485,292 100.0 
Resins, Total . 243,375 50.3 

Phenolic. . , 137,932 | 28.4 
Urea and Melamine 101,048 | 21.0 
Other Resins 4,385 0.9 
Chemical, Total bas | 199,409 41.0 
Hexamethylenetetramine 64,407 13.3 
Pentaerythritol. ...... 55,367 11.4 
Rubber Chemicals. . . 2,537 0.5 
Other Chemicals... . . 77,098 15.8 
Other Uses...... ‘ | 33,653 6.9 
Textiles... . } 7,998 1.7 
Dyes and Intermediates 3,498 | 0.7 
Leather...... ; 2,640 0.5 
Embalming Fluid. . ; ad ’ 1,148 0.2 
Drugs and Pharmaceuticals me 804 0.2 
Miscellaneous Uses... . er | 15,392 | 3.2 
FIGURE 6 
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processes, and war-developed “waste” processes, syn- 
thetic alcohol produced from the cracking of petro- 
leum hydrocarbons is generally considered to be the 
lowest-production-cost ethyl alcohol. Alcohol from 
molasses, grains, potatoes, waste sulfite liquor, and 
wood wastes, the competitive processes, do not 
appear to have as healthy an economic future. Tous- 
ley in “The Economics of Industrial Alcohol”® states: 
“It is doubtful that the total cost of pure ethylene 
to synthetic alcohol producers is even now much in 
excess of 3 cents per pound (all costs included), and 
there are a number of people in the chemical industry 


NATURAL GASES 


by oxidative dehydrogenation. The United States 
Tariff Commission’s 1945 production figures show 
307,363,000 pounds of acetone produced from iso- 
propyl alcohol, compared with 42,417,000 obtained 
by fermentation processes. 

Acetic anhydride, the production of which from all 
sources was 524,748,000 pounds in 1945, is now being 
commercially produced through the thermal decom- 
position of acetone to ketene and reaction of ketene 
with acetic acid. The volume consumption of acetic 
anhydride is in the plastics and synthetic-fibre in- 
dustries. 


REFINERY GASES 
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FIGURE 7 
Dehydrogenation-hydration—oxygen compounds. 


who believe the postwar cost will be nearer 2 cents.” 
With ethylene available at 2 cents per pound, the 
estimated maximum cost for synthetic alcohol is 10 
cents per gallon. 

Standard Alcohol Company’s recently announced 
expansion of the Baton Rouge plant substantiates 
the economic trend. The annual production of ethyl 
alcohol in 1940 was 126 million wine gallons.° 

Introduction of an ion-exchange process in the 
sugar-refining industry which appreciably reduces 
the amount of by-product sugar syrups or molasses 
is a factor of interest in the synthetic-alcohol indus- 
try. A recent announcement along this line was made 
by Chemical Process Company.’® 

In spite of the apparent competitive advantages of 
the ethylene method, it is undoubtedly true that the 
market will not be allowed to pass from the old-time 
“conventional” producers to this comparatively new 
competitor without a hard struggle. In addition, a 
variation of the Fischer-Tropsch synthesis which will 
be discussed later, is a potential competing hydro- 
carbon process to be reckoned with. 

It is interesting to note in passing that acetalde- 
hyde and acetic acid, the latter one of our large 
volume synthetics; are being produced commercially 
from ethanol by further oxidation steps. The market 
tor acetaldehyde undoubtedly will expand with the 
increasing interest in pentaerythritol (a condensa- 
tion product of formaldehyde and acetaldehyde) in 
the synthetic-resin field. 

Referring again to Figure 7, it can be stated that 
the chemistry and engineering of preparing isopropyl 
alcohol from propylene follows closely the previously 
discussed production of ethyl alcohol from ethylene 
and so will not be further discussed here. Most of the 
country’s isopropyl alcohol is converted into acetone 
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Production of ethylene oxide from ethylene was 
discussed with the direct-oxidation processes. Hydra- 
tion of ethylene oxide yields ethylene glycol, the 
largest single outlet for which is the anti-freeze mar- 
ket; 205,087,000 pounds of ethylene glycol were 
produced in 1945 from all processes. Imitial patent 
control of this process was held by Carbon and Car- 
bide Chemicals Corporation but the recent court de- 
cision, previously referred to, and the termination 
of the basic patents will undoubtedly lead to opening 
up this field. 


Clorination Followed by Hydrolysis 

Production on an industrial scale of a basic oxy- 
genated hydrocarbon through the chlorination route 
is a recent development. Shell Development Com- 
pany in 1941 reported” the results of work initiated 
in 1936 on the production of synthetic glycerol from 
propylene. Production of allyl chloride by the chlori- 
nation of propylene, and the hydrolysis of allyl chlo- 
ride to allyl alcohol were intermediate steps in this 
synthesis. As yet no synthetic glycerol plant has 
been built, but Shell Chemical Company recently 
completed a plant for the production of allyl chloride 
and allyl alcohol at Houston. Additions to this plant 
have been more recently announced. Allyl alcohol is 
the basic ingredient of a new group of resins and 
plastics. 

Future Oxidation Processes 


Well along in the pilot-plant stage are several oxi- 
dation processes which should receive their industrial 
christening within the next five years. Figure 8 
shows several of these processes, classified accordin 
to the oxidative mechanisms discussed. ' 

The activities of numerous oil companies in the 
field of the conversion of natural gas to liquid hydro- 
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carbons through adaptations of the Fischer-Tropsch 
synthesis has received considerable interest in the 
past few years. The M.’W. Kellogg: Company™ and 
the Hydrocarbon Research, Inc.** have both an- 
nounced the production of “by-product” oxygenated 
chemicals accompanying the synthesis of high-octane 
gasoline and diesel-oil fractions. 

P. C. Keith of Hydrocarbon Research, Inc.** has 
announced that the first application of the Hydrocol 
process is to be made for Carthage Hydrocol Com- 
pany in a plant to be erected at Brownsville, Texas. 
This plant is being designed to process 64,000 cubic 
feet of natural gas per day to produce 5800 barrels 
of motor fuel, 1200 barrels of diesel fuel, and 150,000 
pounds per day of crude alcohols. 

P. Ryan of The M. W. Kellogg Company” states: 
“A complete Synthol plant to produce a large volume 
of liquid hydrocarbon, it is presently estimated 
(April, 1945) would have a pay-out-time of approxi- 
mately eight years. A combined Synthol and chem- 
ical plant, it is presently estimated, would have a 
pay-out-time of approximately three years.” No in- 
formation is given on quantities or nature of chem- 
icals produced. 

A recent summary article on “Fischer-Tropsch 
Synthesis and the Petroleum Industry”* reports 
that: “In 1923 Franz Fischer and Hans Tropsch re- 
ported the reduction of carbon monoxide in the pres- 
ence of alkali-iron catalysts at 750-840° F. and 1500- 
2200 psig. The product was a mixture of aliphatic 
alcohols, aldehydes, ketones, acids, and esters.” An 
accompanying table shows acetic and propionic to 
be the principal acids, and ethyl and propyl to be the 
principal alcohols. Appreciable amounts of acetone 
were reported. 
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Future oxidation processes. 


As indicated in Figure 8, the production of these 
oxygenated derivatives is through the carbon mon- 
oxide-hydrogen route, similar to the previously dis- 
cussed methanol synthesis. It is interesting to note 
that it is reported that the carbon monoxide-hydro- 
gen mixture will be produced by the partial oxidation 
of natural gas with oxygen (not air) as the oxidizing 
medium. This method is said to be more economical 
than conventional steam-methane reforming, and also 
gives a hydrogen-to-carbon monoxide ratio closer to 
the desired value for the optimum synthesis reaction. 

It is well to point out that the potential avail- 
ability of cheap oxygen, perhaps as low as 5 cents 
per M for large installations, will undoubtedly have 
an effect-on other oxidation syntheses besides the 
above mentioned Fischer-Tropsch processes. A re- 
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cent article by W. Lobo of The M. W. Kellogg Com- 
pany’® on the production of oxygen by a variation 
of the so-called Linde-Frankl cycle, confirms this 
probability. 

Acetylene is certainly a potential large-scale natu- 
ral-gas derivative. Pilot-plant work has been under- 
way at the University of Texas on the so-called silent 
discharge or high-frequency electric-arc process. Pe- 
troleum Chemicals, Inc., announced plans, prior to 
the war, for the commercial production of acetylene 
by the Wulff regenerative furnace or high-tempera- 
ture cracking process, developed through the pilot- 
plant stage by Tennessee-Eastman.* Hydration of 
acetylene yields acetaldehyde which can be converted 
into acetic acid, acetic anhydride and numerous other 
oxygenated chemicals. This acetaldehyde will, of 
course, have competition from two other oxidation 
processes—the direct oxidation of paraffin hydrocar- 
bons, and the oxidation of synthetic ethyl Alcohol. 


Two recent news releases are of particular interest 
to the oxidation petrochemical field. The September, 
1946 Chemical and Engineering News™ reports that a 
decision is pending on the erection by Shell Chemical 
Company of a plant in the Southwest to produce 
glycerol from propylene. The October, 1946, Petroleum 
Processing’® summarizes the U. S. Naval Technical 
Mission’s report on the partial oxidation of ethane to 
ethylene, as was used by the I. G. at Leuna during 
the war. 


Conclusion 


It is not being too optimistic from a research 
standpoint or too pessimistic from a management 
investment viewpoint to state that processes cur- 
rently being developed in the petroleum and chemi- 
cal company research laboratories, may offer strong 
competition or even antiquate all of the processes 
discussed in this paper. 

To the chemist and chemical engineer this means 
a continued challenge to utilize our expanding 
knowledge to develop the newer processes and to 
meet the economic pressure of this competition. 
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Rapid Graphical Method of Estimating 
Tower Diameter and Tray Spacing 


Of Bubble- Plate Fractionators 


W. L. BOLLES 
Socony-Vacuum Laboratories, Paulsboro, New Jersey 


Ix THE design of bubble-plate fractionating towers, 
it is important that a combination of tray design, tray 
spacing, and tower diameter be chosen so that the 
tower will provide the necessary performance and at 
the same time require a minimum in investmeifit out- 
lay. The tray design should incorporate a combina- 
tion of high vapor and liquid capacity per unit tray 
area, arid the tray spacing and tower diameter should 
be chosen so that entrainment is low, or negligible, 
and the liquid back-up in the downcomers is below 
flooding level. 


A number of years ago Souders and Brown’ pub- 
lished a method of estimating tower diameter based 
on a consideration of maximum-allowable entrainment. 
This correlation, as well as other similar methods 
which appeared later, has proven to be a valuable 
contribution to the literature, but admittedly the 
method takes no consideration of liquid capacity, 
which has since become recognized as a very impor- 
tant factor in tower design. 


More recently, Kirkbride? published a paper in- 
cluding a method of selecting tower diameter and 
tray spacing based on a consideration of both entrain- 
ment and liquid capacity. This method provides an 
excellent basis for tower design and emphasizes the 
importance of proper tray design. However, tray 
designs must be available before the method may be 
applied, and the calculations required are somewhat 
time-consuming. 


It is the purpose of this article to present a rapid 
graphical method of estimating tower diameter and 
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A\LiGnMENT charts are presented or estimating the 
tower diameter and tray spacing of bubble-plate fraction- 
ators. These’ charts, developed from previously published de- 
sign procedures, are based on four standard types of tray 
designs. 

The design procedure outlined is intended to insure that 
vapor capacity is sufficient to avoid excessive entrainment, 
that liquid capacity is sufficient to avoid flooding, and that 
the design should require a minimum in investment outlay. 

Example calculations are included to illustrate application 
of the method. Included is a cost study of a typical fraction- 
ation case, showing the effect of variation in tower diameter 
and tray spacing upon tower cost. 








tray spacing of bubble-plate fractionators. This 
method combines the basic principles of both the | 


method of Souders and Brown and that of Kirkbride, 


but, by the adoption of four standard types of tray | 


designs, the method is reduced to a set of charts the 
use of which enables rapid estimation of required tray 
spacings and tower diameters. 


Where Entrainment Is Limiting 


There are several correlations between tray spacing 
and tower diameter at maximum allowable entrain- 
ment. One that has been widely used is that of 
Souders and Brown.’ This correlation gives the maxi- 
mum. allowable vapor velocity above which excessive 
entrainment occurs: 


Geez = CV pv (pt — Pr) (1) 


Souders and Brown found the “constant,” C, to be 
a function of tray spacing, and, to some extent, the 
surface tension of the liquid, as shown in Figure 1. 

In order to facilitate the solution for minimum 
tower diameter, Equation (1) may be easily con- 
verted into the form: 


V.- 





(Daia)* = + (2) 


CV pv (Pt — Pv) 


With the aid of this equation and the correlation 
given in Figure 1, the alignment chart shown in 
Figure 2 was constructed. By means of this chart the 
minimum tower diameter corresponding to any given 
tray spacing may be rapidly estimated. The dotted 
lines on the chart indicate how the chart is used. 


It should be pointed out that Figure 2 gives the 
minimum tower diameter from an entrainment stand- 
point, and the specified diameter should incorporate a 
safety factor. It is recommended that a 25 percent 


Souders and Brown correlation for maximum allowable vapor velocity. Safety factor based on vapor velocity be used. This 
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corresponds to about 12 percent safety factor based 
on tower diameter. 


Another entrainment correlation, very similar to 


the one of Souders and Brown, but preferred by 
some, is given by Carey.’ Figure 2 may be used for 
this correlation also, if values of Carey’ 


s “K.” are 
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equivalent to the height of liquid in the downspout. 
When the liquid level in the downspout reaches the 
tray above, the tray floods, causing a sharp reduction 
in tray efficiency. 

This method for calculating the back-up of liquid 
in the downspouts is based on the presence of liquid, 
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FIGURE 2 


multiplied by 3600 to convert to feet per hour and 
used in place of Souders and Brown’s “C.” 


When Liquid Load Is Limiting 

Even though a combination of tray spacing and 
tower diameter is chosen so that the design is satis- 
factory from an entrainment standpoint, the design 
may not adequately allow for liquid load. This is dis- 
cussed by Kirkbride,? who presents a design method 
based on the computation of hydraulic heads and the 
liquid back-up in downcomers. 

According to this analysis, the height of liquid in 
the downspouts (total hydraulic head) of a seg- 
mental-downcomer tray may be estimated as follows: 


H = 2(hw + how) + ha + hre (3) 


The various terms of Equation (3) are to be esti- 
mated as follows: 


cae ma 
F = (7 W: -)" (5) 
ha = 0.6 (ua)? (6) 


The hydraulic head as calculated by these equa- 
tions is the liquid head required to cause liquid to 
flow from one tray down to the one below it, and is 
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Minimum tower diameter when entrainment is limiting. 








as such, in the downspouts. Actually, the liquid in the 
downspouts of a fractionator is a froth, and hence its 
effective density is considerably less than that of pure 
liquid. For this reason, the liquid back-up in the 
downcomers required to produce the desired liquid 
flow will be greater than calculated. In order to pro- 
vide for this, Kirkbride recommends that the mini- 
mum tray spacing be taken as twice the hydraulic 
head given by Equation (3): 


Saie —2H (8) 


When this procedure is followed it is not necessary 
to apply any additional safety factor. 

It will be apparent on examination of the equations 
given by Kirkbride that. before the minimum tray 
spacing can be estimated for a given fractionator, a 
tray design must be available. gpecencalty, the follow- 
ing data are required: 


1. Type of tray 

Riser area 

Downcomer area 

Weir length 

Weir height 

Minimum height under downcomer. 


> or oo Pw 


Concerning the type of tray to be used, the seg- 
mental-downcomer type is probably the best all- 
around design. Sketches of this type of tray, in cross- 
flow (single-pass) and double-pass forms, are shown 
in Figure 3. The double-pass design is used in large- 
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diameter columns (larger than about six feet) in 
order to shorten the distance the liquid must flow 
across the plate. 


It should be apparent on examination of Figure 3 7 


that there is a definite relationship among riser area, 
downcomer area, and weir length. For example, the 
larger the downcomer area is, the longer will be the 
overflow weir. Similarly, the larger the downcomer 
area, the less tray area is available for bubble-caps, 
and hence the smaller will be the riser area. 


CROSS-FLOW TRAY DOUBLE-PASS TRAY 
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FIGURE 3 


Diagrams of segimental-downcomer trays. 


For a given type and size of bubble-cap and cap 
spacing, the ratio between riser area and tray area 
(excluding downcomer areas) should be constant. 
Study of the multitude of tray design data available 
in the TAC Fractionator Study Report* reveals that 
values of this ratio ranging from 0.05 to 0.20 have 
been used. However, it is believed that the most 
progressive designers are using a ratio around 0.16 
to 0.18. This provides for high vapor capacity per unit 
tray area, and results in a more economical tower 
design than the use of the lower ratios. 


It will also be noted from Figure 3 that an increase 
in downcomer area and weir length is possible only 
at the expense of riser area. Since liquid capacity is 














TABLE 1 
Standard Tray Designs 
TYPE OF TRAY 
Cross-Flow 2-Pass 
Low Medium High 
Riser Riser Riser 
Riser Area, Percent of Tower 
oe RR er) eee 10.0 12.5 15.0 10.0 
Downcomer Area, Percent of 
. ¢.). SRE Rese 20.0 14.0 8.0 17.5 
Weir Length, Percent of Tower 
So  , One PRES 87.0 79.7 68.5 84.2 
Weir Height, inches........... 2.5 2.5 2.5 2.5 
Minimum Height Under Down- 
aS ee 2.5 2.5 2.5 2.5 
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Table of Nomenclature 

© Constant in Souders and Brown correla- 
tion, defined by Equation (1), ft./hr. 

D Tower diameter, ft. 

F Weir formula cofrection factor for con- 
stricting tower wall, defined by Equation 
(5), dimensionless 

G Vapor mass:velocity based on empty tower, 
1b./hr.-sq. ft. 

H Height (above tray) of liquid in down- 
spouts, 1n. 

ha Friction head due to -liquid flow under 
downspout, in. of liquid 

how Height of liquid over weir, in. 

hre Friction head due to vapor flow through 
risers and caps, in. of liquid 

hw Height (above tray) of weir, in. 

K Ratio of weir length to tower diameter 

K,, Ke, etc. Constants defined by Equations (19), (20), 
(21), and (22) 

ks Liquid load, cu. ft./sec. 

Lew Liquid load, 1lb./hr. 

U Distance from weir to tower wall, in. 

U: Distance from “effective” weir to tower 
wall, in. 

r ( Vw ) (2), dimensionless 

Le Py 

Q Liquid load, gal./hr. 

R V Pv (px — pv ), Ib./cu. ft. 

S Tray spacing, center to center, in. 

lla Liquid velocity under downspout (at nar- 
rowest constriction), ft./sec. 

ur Vapor velocity through risers, ft./sec. 

Ve Vapor load, lb./hr. 

W Weir length (actual), in., except in Equa- 
tion (9), where it is in feet. 

W; “Effective” weir length, in., except in Equa- 
tions (10) and (13), where it is in feet. 

a Ratio of weir length to tower diameter 

B Ratio of riser area to tower area 

PL _ Liquid density, lb./cu. ft. 

Py Vapor density, lb./cu. ft. 











largely determined by downcomer area and weir 
length, and vapor capacity, by riser area, it should be 
evident that increased liquid capacity can be obtained 
only at the expense of vapor capacity,.and vice versa. 
Hence the selection of the fraction of tower area to 
be used for downcomers should be governed by the 
ratio of liquid and vapor loads to be encountered. 


With the above considerations in mind, four stand- 
ard tray designs were developed, one of which should 
be suitable for practically any application. These tray 
designs are given in Table 1. 


Before proceeding with the application of the 
standard tray designs to Kirkbride’s method, it is 
desirable to remove the element of trial-and-error 
from the calculation of the height of liquid over the 
weir, as given in Equations (4) and (5). According 
to Kirkbride’s method, it is first necessary to assume 
a value of how, determine W, with the aid of his 
Figure 8, calculate F by means of Equation (5), and 
finally check the assumed how by meams of Equation 
(4). It has been found that it is possible to eliminate 
how between Equations (4) and (5) thus providing a 
direct solution for F, which can then be used in 
Equation (4) for hoy. This may be accomplished as 
follows: Referring to Figure 4, which illustrates the 
geometry of the weir equations, it is apparent that 
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FIGURE 4 
Diagram illustrating relationship among variables in wier equations. 


application of the Pythagorean Theorem to right tri- 
angle ABC results in: 


ern) +P). = (+) (9) 


Similarly, an analogous treatment of triangle ADE 


gives: 
(4--u) 4 ( w:)' sal ( D y 
é 2 2 (10) 


Letting K=W/D, Equation (9) may be solved 
for U/D: 


D 




















- oles (11) 


and observing that U, = U — h.y, Equation (10) may 
be solved for U,/D: 


Ue. — 1—Vi—K’ _ he 


D 2 (Dp (12) 
Now, combining Equations (10) and (12): 

w 2h ——a\? |” 

Wa] 1—( 4b 4 VI-K 

D ( vw 1—K ) | (13) 


Or: 





me tate YF __ {_2how 7 ae \’ eo 
Ww K l ( D +V1l—K ) (14) 
Combining Equations (5) and (14): 


r=K~| 1— (= + VI-E) 1x (15) 


Solving Equation (15) for h,,/D: 





hee — V1I1—K'/F*— V1 —K’* 
yale 2 (16) 
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Solving Equation (4) for L/W?*: 











liged ( hew/D \*? 
w** 30 KF (17) 
And combining Equations (16) and (17): : 
L _f vi-kK/7F—vi—-kK |] aa) 
wr 60 KF 


Equation (18) is shown graphically in Figure 5. 
Since L, W, and K are all known in advance for a 
given tray design, Figure 5 may be used to give the 
value of F without any use of trial-and-error pro- 
cedure. This value for F may then be substituted in 
Equation (4) to give how. 

In order to facilitate the application of Equations 
(4), (6), (7), and (18) to the standard tray designs, 
and to convert to more common units, these equations 
may be transformed to the following: 














hora tes (-2-) * > a 6X 10° 
F D aes (19) 
m=K (2) = 1910" 
D a? (20) 
bes ek (-2 ) cn 2X 
D? B° (21) 
| # —" QO en oo ee 
we X 10°= K. ( 3) mae oe (22) 


The constants in Equations (19) through (22) may 
be computed from the standard tray designs given in 
Table 1, and are tabulated below: 


u 




















TYPE OF TRAY 
Cross-Flow | 2-Pass 
Low | Medium | High 
Riser Riser Riser 
Ki x 103.. eA | 7.00 7.43 8.21 4.51 
Ke x 108 shade 2.52 | 3.00 4.06 0.672 
Ks x 108... , | 22.4 14.34 9.96 22.4 
Ka x 102. | 10.59 | 13.14 19.20 2.62 











It is then not a difficult task to construct alignment 
charts for the solution of Equations (19) through 
22), using the method outlined by Davis.° The re- 
sulting design charts are given in Figures 6, 7, 8, and 
9. To use these charts, a straight edge is placed on 
the chart aligning the liquid load with the tower 
diameter, and values of how/F, ha, hre/P, and F are 
read on the appropriate scales opposite the straight 
edge. These values then are substituted in the simple 
formulae accompanying the design charts to give the 
minimum tray spacing. According to Kirkbride* the 
use of a minimum tray spacing twice the hydraulic 
head, as is directed on the charts, allows sufficient 
safety factor for foaming and contingencies. 


Final Selection of Design 

As has been stated previously, the selection of tray 
design, tray spacing, and tower diameter should be 
based on a consideration of both entrainment and 
liquid load, It has been shown how the minimum 
tower diameter may be calculated for a given tray 
spacing with maximum allowable entrainment. Simi- 
larly, it has been shown how the minimum tray spac- 
ing may be calculated for a given tray design and 
tower diameter with maximum allowable liquid load- 
ing. However, it should be evident that there is more 
than one combination of these factors (tray design, 
tray spacing, and tower diameter) which is satisfac- 
tory with respect to both entrainment and liquid load. 
The optimum combination is obviously that cor- 
responding to a minimum in tower cost, In a critical 
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FIGURE 5 
Weir formula correction factor for constricting tower wall. 


case it actually may be desirable to make an economic 
study to determine the optimum design. However, for 
most applications (especially in the case of estimates, 
for which this method was specifically developed), a 
few simple principles will serve to provide a basis for 
the final design selection. 


For towers six feet in diameter and larger, it is 
generally best to.employ a two-pass tray design. This 
serves a two-fold purpose: the distance the liquid 
must flow across the tray is shortened, and the effec- 
tive weir length is increased without appreciable in- 
crease in downcomer area. About the only case where 
it would be desirable to use a cross-flow tray for a 
large column is where the vapor load is exceedingly 
large as compared to the liquid load, and the rela- 
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FIGURE 6 
Minimum tray spacing when liquid load is limiting for cross-flow 
trays with dew riser area. 
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tively high riser area available in the areas 
cross-flow tray (Table 1) is indicated. 

For towers less than six feet in diameter, the cross- 
flow tray design is recommended. It may be desirable 
to use the two-pass tray, but usually it is not worth 
the additional fabrication cost. In regard to which of 
the three cross-flow tray designs is best, this is gov- 


erned by the relative values of vapor and liquid loads. 


For the general fractionation case, the medium riser 
design is recommended, but for cases where the 
vapor-to-liquid load ratio is exceptionally large or 
small, the high or low riser tray design, respectively, 
is recommended. In case of doubt as to which tray 
design should be used, the minimum tray spacing 
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FIGURE 7 
Minimum tray spacing when liquid load is limiting for cross-flow 
trays with mmdigmy-riser 
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inay be computed for each type, and the design chosen 
which gives the lowest tray spacing. 


After the type of tray design is selected, it is neces- 
sary to decide on what combination of tray spacing 
and tower diameter should be used. If time permits, 
the minimum tower diameter could be calculated for 
the whole range of practical tray spacings. Over part 
of the range it would be found that entrainment is the 
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FIGURE 8 


Minimum tray spacing when liquid load is limiting for cross-flow 
trays with high rider area. 


limiting factor, and over the rest of the range, that 
liquid load is limiting. (This will be clear from the 
example to follow.) Then a final selection could be 
made on a basis of these findings. However, it has 
been found that in most cases the following procedure 
will suffice to give a reasonable design: Assume a 
24-inch tray spacing and compute the minimum tower 
diameter, assuming entrainment is limiting (Figure 
2). Then, using this tower diameter, compute the 
minimum tray spacing, assuming liquid load is limit- 
ing (Figures 6 through 9), to see if the 24-inch tray 
spacing is’ sufficient to prevent flooding. If it is not, 
the higher spacing should be used. For very small 
columns (3 feet or less in diameter), it may be desir- 
able to start with an assumption of 18-inch spacing. 
Similarly, with very large columns (12 feet or more in 
diameter), it may be best to start with 30-inch tray 
spacing, These figures are, of course, very approxi- 
mate, since the allowance for manholes, assembly, 
service, and certain structural limitations may neces- 
sitate tray spacings other than these. 


One further point should be mentioned. Care must 
be exercised in the choice of the point in the tower at 
which these tray spacing-tower diameter calculations 
are made. The study should, of course, be made at the 
point where the entrainment and flooding tendencies 
are most likely to be critical. Usually it is best to 
make calculations at both ends of the tower, unless 
the vapor and liquid loads: indicate definitely which 
end of the tower is the more critical. 
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Conclusions 


By means of the design charts given it is possible 
to obtain a rapid solution for tray design, tray spac- 
ing, and tower diameter for a given fractionator, 
absorber, or stripper. The method insures that en- 
trainment is negligible and that liquid capacity is 
sufficient to avoid flooding. 

The recommended design procedure may be sum- 
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FIGURE 9 
Minimum tray spacing when liquid load is limiting for 
double-pass trays. 


marized as follows: Select the tray design from one 
of the four given in Table 1. If the tower is estimated 
to be more than 6 feet in diameter, choose the two- 
pass tray. If the estimated diameter is less than 6 feet 
choose one of the cross-flow designs. For the general 
fractionation case, the medium riser design is recom- 
mended, but for cases where the vapor-to-liquid load 
ratio is exceptionally large or small, the high or low 
riser tray design, respectively, is recommended. As- 
sume a 24-inch tray spacing (or perhaps, 18-inch for 
very small columns, or 30-inch for very large ones) 
and compute the minimum tower diameter, assuming 
entrainment is limiting, using Figure 2, Then, using 
this tower diameter, compute the minimum tray spac- 
ing, assuming liquid load is limiting, by means of the 
appropriate chart, Figures 6 through 9, to see if the 
assumed tray spacing is sufficient to prevent flooding. 
If it is not, the higher spacing should be used. In the 
application of this method, the calculations should be 
made at the point in the tower where liquid and vapor 
loads are highest. 
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Example Calculation 


In the following example, the calculations are far more 
detailed than would ordinarily be necessary. But in order 
to illustrate more fully the theory behind this design method, 
the relationship between tray spacing and tower diameter 
was determined under entrainment-limiting and liquid load- 
limiting conditions over the whole range of reasonable tray 
spacings for all four tray designs. In addition, a cost study 
was made to find the optimum combination of tray design, 
tray spacing, and tower diameter. Elsewhere in this article 
principles are presented whereby a satisfactory design can 
be reached with only a fraction of this amount of work. 


The example fractionator selected for study may be sum- 
marized as follows: 


Example Fractionator 
Summary of Process Design 


i. ge 8 rr err * Deisobutanizer 
Material balance 


Compositions 
a. Tee eee Se ore ll 
FR’ bs Saba ko boa 46 ontebs Gla ween 95 mol % iC, 
h, IEE (5s bc woe dine RPT ek a ee 95 mol % nC, 


Flowrates Mol./hr. Lb./hr. GPH at 60°F. 
ar ee 394.4 22,900 4,800 
IEE k6¢ sac 06.06 6a 13,220 2,810 
ee ere eee 166.8 9,680 1,990 
Liquid 

Above feed .......... 1,650 95,800 20,400 
Below feed ..........2,044 118,800 24,440 
pS PE eee ee 1,878 109,000 
Operating Conditions Pressure, Psia Temperature, °F. 
Wee MEEEE oF 45% cecsedticars 124 137 
ok ere pe 149 
Dome GEO 6c Gei.. 129 165 
I £65 3 ss |. ands cinslonubag oh bedeens son ve’ cae 


In the calculations to follow, no account will be taken for 
the effect on plate efficiency of tray design, entrainment, and 
the attendant variables of tray dynamics. Since so little 
specific knowledge is available on this subject, it was thought 
best to assume that the required number of plates is constant. 


With the aid of Figure 2, the minimum tower diameter 
may be estimated for a number of tray spacings, assuming 
entrainment is limiting, as follows: 


Minimum Tower Diameter When Entrainment Is Limiting 


PE OE, CIs oinreniks Gnsd 408k toca wees Tower bottom 
PI, 5 oe a rite cn ea Seana e ee ate cet eas amen 129 psia 
TORING oon Gi ic dn Udo vs be nbeee caawesitanviantews 165°F. 
Gy GOOMIO << osc kicicwne dsiccescvcecevansieabaet’ n-butane 
ey eee ree re ee 6.5 dynes/cm. 
RE MINE ong ccccesmcschdacedspendsatandtl 31.8 Ib./cu. ft. 
Wen IE eds. wi sicx bh cicein Sins Wain lees 1.32 lb./cu. ft. 
ae VRB IR 65 cos vc icnsccienvasisnesenves 6.35 Ib./cu. ft. 
WEG GIRS oi ns ons span vrstisbcesacstareiauas 109,000 Ib./hr. 
Tray spacing, inches............ 12 14 8 24 36 


Minimum tower diameter, feet, 
From Figure 2............. ! 
Including Safety Factor....11.15 9.40 7.85 


9.95 8.40 7.00 6.30 5.90 
7.05 6.60 


Then with the aid of Figures 6 through 9, the minimum 
tray spacing may be estimated with each of the four standard 
tray designs for a number of tower diameters, assuming 
liquid load is limiting: 


Minimum Tray Spacing When Liquid Load Is Limiting: 


Polk CF CU ook dno nse chee eeeas nce Tower bottom 
|, ay ere Ne eae repr peers a mers = ry: 129 psia 
TRAE, oc < nx 0.9 ceS dann nas cadenchepeueeernaae 165°F. 

n-butane 


Key component 
Liquid density 
Vapor density 
Liquid load 


31.8 lb./cu. ft. 
culty ate poeta ee eben 1.32 Ib./cu: it. 
118,800 1b./hr. or 28,000 gph 





Varied Bebe cn ices sc cvesccdcvepetaxeonssagaat 109,008 Ib./hr. 
Ly /@i\ ep. 7. \ 118,800 1.32 
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Cross-Flow Tray, Low Riser 


































































































Tower Dia., Feet . 5 5.5 6 8 10 
ee ee 2.20 2.10 1.96 1.62 1.40 
| EO 0.82 0.66 0.55 0.32 0.20 
ee ROS ED 0.30 0.20 0.145 0.050 0.020 
A FE EES T 1.040 1.032 1.025 1.014 1.01 
VN ERRATAS Tee 2.50 2.50 2.50 2.50 2.50 
RREGES tts 2.31 2.17 2.01 1.64 141 
He tiise. 66.50... 4.81 4.67 4.51 4.14 3.91 
3 (he+hew)....... 9.62 9.34 9.02 8.28 7.81 
| tig RE Ag 0.82 0.66 0.55 0.32 0.20 
ies cra 6.05 4.03 2.93 1.01 0.40 
bcdctetshewes axe 16.49 14.03 12.50 9.61 8.41 
FRR AL PEE: 33.0 28.1 25.0 19.2 16.8 
Cross-Flow Tray, Medium Riser 
Tower Dia., Ft... 4.5 5 6 8 10 
heal .. cca tevccs 2.54 2.38 2.11 1.75 1.51 
RPS 1.20 0.95 0.65 0.37 0.25 
aM. wosbintarce 0.30 0.20 0.093 0.030 0.0125 
Py TK iiais cabtpeg head 1.083 1.064 1.044 1.025 1.015 
“Ee Pa eee 2.50 2.50 2.50 2.50 2.50 
Re, cheyah arkicke 2.75 2.53 2.20 1.79 1.53 
Be tllebes case es 5.25 5.03 | 4.70 4.29 4.03 
iy, Cae ea eee 10.50 | 10.06 | 9.40 8.58 8.06 
ie kerae hia heed 1.20 | 0.95 | 0.65 0.37 0.25 
“SRE a 8 ee 6.00 | 4.04 1.88 0.61 0.25 
BRS bis parts 17.70 15.03 11.93 9.56 8.56 
Mi hin gditsdckathad 35.4 | 30.1 23.9 19.1 17.1 
Cress-Flow Tray, High Riser 
Tower Dia., Ft...) 4.5 | 5 6 8 10 
Se" REA IPE 2.80 | 2.60 2.30 | . 1.90 1.64 
OT Pe peat 1.60 | 1.30 + 0.90 0.50 0.33 
hre/P | 0.185 | 0.125 0.060 0.019 0.0056 
WEP. suited ania 1.20 | 1.14 , 1.09 1.050 1.031 
i Ne al 2.50 | 2.50 2.50 2.50 2.50 
rete a Ee 3.36 | 2.96 2.51 2.00 1.69 
hw +how 5.86 | 5.46 5.01 | * 4.50 4.19 
2 (hw+how) 11.72 10.92 10.02 9.00 , 8.38 
RS Sore, 1.60 1.30 0.90 0.50 0.33 
ites sa 3.74 | 2.52 1.21 0.38 0.11 
Mei actssuiedsdor 17.06 | 14.74 12.13 9.88 8.82 
para aera 34.1 | 29.5 24.3 19.7 17.6 
u | 
Double-Pass Tray ; 

Tower Dia.,Ft....| 6 | 8 | 10 | 12 15 
ae" ie 125 | 105 | 090 | 079 0.68 
RE 45, <% 0.15 0.08 | 0.05 0.02 0.01 
it re 0.13 | 0.041 | 0.017 0.008 0.0032 
Wigs. 4 1.009 | 1.000 | 1.000 1.000 1.000 
=e 2.50 | 2.50 | 2.50 2.50 2.50 
how eceoebececsene 1 .26 | 1 .05 | 0.90 0.79 0.68 
hp +Bee...; 3.76 3.55 | 3.40 3.29 3.18 
2 (hw +how) 7.52 7.10 | 6.80 6.58 6.36 
pitas 0.15 | 0.08 | 0.05 0.02 0.01 
bre 2.63 | 0.83 | 0.34 0.16 0.06 
ss 10.30 | 8.01 7.19 6.76 : 6.43 
m5 | 206 16.0 14.4 13.5 12.9 














The results of these calculations are then shown graphi- 
cally in Figure 10. With respect to liquid load-limiting condi- 
tions, it will be noted that the double-pass tray allows lower 
tray spacing, for any given tower diameter, than do any of 
the cross-flow trays. Hence it would be more economical to 
employ the double-pass design for towers greater than 6 feet 
in diameter. 


With low tray spacings, up to about 15 inches, it will be 
observed that the tower diameter demanded by liquid load 
is greater than that required to avoid entrainment. Hence 
liquid load is limiting in this range. However, between 15- 
and 20-inch tray spacings, considering the double pass tray, 
it is entrainment which is limiting; for the tower diameter 
required to avoid entrainment is greater than that demanded 
to prevent flooding. Then, with tray spacings above. about 
20 inches, entrainment is limiting, regardless of which tray 
design is used. It should be evident, then, that the under- 


lined curve in Figure 10 indicates, for any given tray spacing,. 


the smallest tower diameter, and hence the cheapest tower 
design, that is satisfactory from both entrainment and liquid- 
load standpoints. 


In order to determine which combination of tray a 
and tower diameter, along the underlined curve in Figure 10, 
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These costs are shown graphically in Figure 11. It will be 
noted, there, that a minimum in cost occurs at about 24-inch 
tray spacing. This corresponds to a 7-foot tower diameter. 

Hence it may be concluded that the best tower design for 
this fractionation case may be summarized as follows: 









Tray design Standard double-pass 
RE re ee 24” 
OE IS inve:h £0.siclors sng o> cok ean 7.0’ 





This design is safe from both entrainment and liquid load 
standpoints, and also corresponds to a minimum in cost. 
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10 is 20 25 30 35 
TRAY SPACING , INCHES 


FIGURE 10 


Relationship between tray spacing and tower diometer under entrain- 

ment-limiting and liquid load-limiting conditions for example fraction- 

ation case. (The underlined curve indicates for any given tray spacing, 

the smallest tower diameter that is satisfactory from both entrainment 
and liquid load standpoints). 


30 


TOWER COST, THOUSANDS OF DOLLARS 













25 


is the optimum, the tower cost for a number of points along 20 
this curve were estimated, and the results are as follows: 10 is, 20 25 30 35 


Tray spacing, in.....12.9 13.5 14.4 15.3 20 25 30 35 TRAY SPACING , INCHES 


Tower diameter, ft...15.0 12.0 10.00 87 7.5 7.0 6.75 6.60 FIGURE 11 
Tower cost, thou- Effect of tray spacing on fractionator cost for example fractionation case. 
sands of dollars... 77 52 37 29.5 25.0 23.9 24.3 25.0 (Cost includes fabrication but not erection). 
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ANALYSIS OF 


igid Knee - Braced Bents 


USED IN PETROLEUM AND CHEMICAL PLANTS 


WESLEY H. BLANK 


Consulting Engineer 


A I. General 

COMMON type of structure used in chemical 
plants and oil refineries is the steel knee-braced, 
single- or double-bay framework. These structures, 
usually two or three stories high, are employed as 
pipe galleries with their motor-driven or hand-op- 
erated valves serviced from access walkways. Not 
infrequently much light tank work, pressure vessels, 
heat exchangers and other equipment are packed in 
tightly on the structure. Because of interference of 
cross or “K” bracing with the piping, expansion 
loops and the operating platforms, knee braces 
are employed to stiffen the framework at the 
column-beam joints. This stiffening -is especially 
needed to resist the effects of sidethrust due to pipe 
stresses, wind, and equipment expansional or contrac- 
tional forces created by hot fluids and gases. Figure 1 
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FIGURE 1 
Typical Problem 


shows a typical knee-braced bent found in actual 
plants. 

The analysis of such a framework is statically in- 
determinate. This is due to the unknown amount of 
restraint at the beam-column joint which causes end 
beam and column moments, These end moments 
vary with the position and the slope of the knee 
braces and upon the relative stiffness of the cross 
beam to the column. 

Approximate methods in use for calculating the 
bent stresses start with the erroneous assumption of 
zero moment at the column-beam joint and with the 
location of the point of inflection on the column 
assumed &t various places usually half way up from 
the column base to the knee-brace-column joint. Al- 
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though moments could be brought to zero by hing- 
ing the joints, the conventional riveted or welded eon- 
nection permits much bending by restraint to rotation. 
In case of monolithic-concrete construction there are 
always end moments present. Quoting Professor 
Ketchum on knee-braced bents, we note, “Stresses 
are statically indeterminate and cannot be calculated 
without taking into account the deformations of the 
members themselves.” 

Since this common type of framework, largely 
developed as a principal type for open structures, 
cannot be safely approximated, this article is in- 
tended to offer charts, tables and simple procedures 
to solve the moments, shears and direct stresses 
quickly and accurately. The basis for the charts are 
formulae derived by least-work principle to a segre- 
gated bent and loads are applied one at a time for 
separate analysis. 
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Srace in new position 

Seam & Col. rotates thru /8, to maintain 90° 

Pont A moves to A’; Point 8 ty B 

* Mf A'B'> AB, nee brace’/s tn tension 
lf A'B’< AB, + ° “ " Compression 
If A'B'=AB, - 
A'B’ depend on 





has no stress 
Sco, & “aeam ('#. lef, & Ty) 


FIGURE 2 


Deformation of the bent under loading is indicated 
in Figure 2. The amount of bending at the column- 
beam joint causes a corresponding degree of rotation 
of the column and beam equally to maintain the 
90-degree fabricated joint. It will be observed that 
the knee brace has moved to a new position and 
changed length by virtue of the deflection of the 
beam at point B and because of the lateral displace- 
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ment of the column at point A. The relative magni- 
tude of these deflections, depending on the stiffness 
of the members involved, causes a shortening or 
lengthening of the knee brace AB, as indicated in its 
new position A’B’. The change of length is a measure 
of the stress in the brace. 


II. Plan of Attack : 


To write out and solve least-work equations for 
every problem that occurs is an infinitely tedious 
task. Therefore the writer has prepared a plan of 
attack and a standardization of dimensions with 
adopted nomenclature and basic criteria, which per- 
mits any problem to be analyzed by the same set of 
charts and formulae. This article will be confined to 
a single-bay structure of any number of tiers in 
height. Derivations of formula will be omitted and 
results only will be tabulated. The following are the 
criteria and conditions mentioned. 






































BENT ON BENT ANALYS/S p 
p (a) Horizontal Force | | b. Vertical Force 
| 
Q # 
UPPER 
BENT 
Pt_of Inf 
i Bi i + H HW» = L «—H 
M ca wa oe Vp , 
Vv v M M 
a — R pectin 
=P “%} y SM yyyMe Ye Jor 
LOWER 
, BENT . 
———® (detached ——® Pt. of /nf- 
trom upper bent) 
FIGURE 3 


The entire structure is broken down into tiers 
similar to building stories as indicated in Figure 3 
and each tier is detached with its corresponding 
forces acting as a bent upon bent. 

The following nomenclature is used: 





2. A typical bent is shown in Figure 4 with the 
adopted nomenclature. To reduce unnecessary varia- 
bles to a minimum, all knee braces are to be at 45 
degrees, thereby making equal intercepts on the col- 
umn and beam. Also both column sizes are to be the 
same. 

3. The point of inflection or the point of zero 
moment on the column must next be located. The 
height “h,” is obtained by a formula figured on a 
column base of fixity of infinite restraint. Such an 
assumption errs on the safe side and a comparison 
of the formula derived, 


nL(3h—a) (h—a) + (L—2a)*h 
2nL(3h — 2a) + (L— 2a)?’ 


is made later in this article to those derived in text 
books by Johnson, Milo Ketchum and Isami Hiroi. 

4. The bent is now treated from the point of inflec- 
tion up as a hinged supported bent. This eliminates 
the difficulty of obtaining vertical reactions and sim- 
plifies the least-work equations by excluding the un- 
known base moment in the columns. 

5. The loading is applied to the bent in the fol- 
lowing manner to make separate typical case analy- 
ses. 


h.= 





(a) Single loads are applied at points thus: 
A horizontal force P at the column-beam joint 
A vertical force P anywhere along the beam 

(b) Single moment as a force applied 
First, at the left column-beam joint clockwise 
Second, at the right column-beam joint clockwise 
Third, at both of the column-beam joints clockwise 


This moment represents the moment brought down 
by the horizontal shear in the columns of the bent 
above from point of inflection to base of the column. 

6. To set up equations of least work, the knee 
braces were cut and considered as unknown forces 
with equal horizontal and vertical components. The 
components acting were called “K” and “Q” for the 
left and right knee braces respectively. 

7. After the knee-brace components are found to- 
gether with the H and (P-H) horizontal forces, all 
moments and shears are readily figured. Formulae 
for the above reactions were found for the bent in 
letters for the loads and dimensions, All derivations 
are lengthy and will not be given in this article. 

8. Charts were next devised to simplify the fore- 
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FIGURE 4 
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going work for the designer. These charts consist of : 


(a) Point of inflection. 

(b) Moment in column at column-beam joint due to force 
of P acting horizontally at joint. 

(c) Moments in column at the column-beam joint but due 
to two equal clockwise moments M acting at each 
column-beam joint. 


III. Point of Inflection Discussed 
To readily determine the point of inflection, the 
cumbersome equation is solved by charts. An initial 


Q=3' Z Q= 4-6 
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FIGURE 5 


set of charts were made by establishing “n” equal 
to 1, followed by assigning to “a,” values of 3’ 0”; 
4’ 6”; 60”; and 7’ 6”. These four charts to the value 
of “n” equal 1 were plotted with ordinates as “h” and 
abscissa as “L” and the resulting curves are percent 
ratios of h,/h. These curves are shown in Figure 5. 

As many more sets of curves may be constructed 
by assuming values of “n” with “a” as above. Figures 
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FIGURE 6 
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FIGURE 7 
6 and 7 give resulting curves for cases of “n” equal 2 
and 3 respectively. 
To illustrate the use of the charts consider the fol- 
lowing problem: 


Let h=22’0” L=2@ 0” a= 6” 

For n=1 gut2. nax3 
ho/h = 46.1% ho/h = 44.4% ho/h = 44% 
he = 10.14’ hb, = 9:77" ho = 9.68’ 


To follow the trend in “h,” let “n” increase and we 
find “h,” varies less and less, and finally approaches 
0.5h — .35a approximately as “n” approaches infinity. 
However as “n” decreases, “h,” rapidly rises for 
values less than unity. This condition, however, is 
never met in refinery work, nor in yard pipe sup- 
ports. 


IV. Bent Analysis for a Horizontal Force P at 
Column-Beam Joint 


“Cr Te bs 
- Ny 
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To solve for: 


b K—Components of Left 
Brace 
f Q—Components of 





| Right Brace 
x be 5 H and P-H—Reactions 


L «fb 











Pb. 
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A. Derivation 

The least-work derivation is straight-forward; 
each expression of work with respect to one un- 
known variable being differentiated and placed equal 
to zero. As many simultaneous equations resulted as 
there were unknowns. They are as follows: 


(4nb* + 6b’L) H + (a’s) K — (a’s) Q — (2nb*°— 3b?L) P=O 
sH+ 2a(n+ 1)K— (s—ab/L)P=O 
sH —2a(n+ 1)Q— (ab/L)P=O 
Resu_ts: H= P/2; and P—H=>P/2 
K=Q= P(s — 2ab/L) 
4a(n+ 1) 

. where s is a short form for (3fn + 2an + 3b) 
M*. —bending at the Column-Brace Joint= Hf= P/2(f) 
M*c—bending at the Column-Beam Joint= (Hb— Ka) 
M*s—bending at the Beam Brace Joint—Hb—Pba/L=Hbg/L 


Vertical reactions are equal and opposite, and = 





{623} 113 


Se ec ae eee a SE AE ORS: A TT: 























































due to load P horizontal. 

The work terms used in the formulae are due to 
bending only. For bents the work due to direct stress 
was negligible in comparison. No bending in knee 
braces existed from model frames put under stress. 













== Point of Inflection 
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b = W=e ° —/( p- Jal 
me (P-H)h, = Me ay 
y= pb y=p2 
L . a . 

VY M 
M 
K=@Q=p(s-2ab) where S=(3fn + 2an+¢3b) 
4a(nei) 
FIGURE 8 


V. Moment Chart Due to Horizontal Force “P” 

(a) The chart has been prepared to obtain M‘.,, 
being the moment at the column-beam joint and 
equal to Hb-Ka. Substituting for Hb its value Pb/2 
and for Ka its equal 


(§-#)I_ 2m 
mis= Fb) bb L/JS$=—~2(1—8+2e)=WM’'A 


? 
~ 


2m+1)) 7 


where M’ will be taken as Pb/2 and A as a percent of M’ in 
decimal form and when negative, indicates that M*‘. 
is counterclockwise, and 
— a/b B=15—- an/b__—__s/b__ 
n+ 1 2(n + 1) 2(n+ 1) 
K —-MU—4) 
a 
A=(|+«-8) 


MOMENT CHART TOSOLVE = ® 
mi FOR HOR. FORCE 
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ML=(itx-8)M' m'=Pb 
FIGURE 9 
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Pb/L. Figure, 8 shows all the moments and forces 


(b) Construction of the cnart (refer to Figure 9). 

This is a combination of 3 graphs to obtain: 

1. With “n” held constant, the first term ¢ was 
plotted as ordinates using a/L as abscissae. By as- 


eo? 


signing different values to “n” a series of straight 
converging lines were recorded on the first graph. 

2. With “n” again constant, the second term & 
was plotted as abscissae and a/b as ordinates. An- 
other series of “n” lines were made. This became the 
second part of the chart. 

3. Using the term @ as ordinates and P as abscis- 
sae, a series of (1 +-*—8) terms called A are ob- 
tained. 

(c) Example of use of chart 
Given: 


gizloo* 














60004 5 1t' <iS > eo “Me 
@ 
| /9200"" 6 
6) oh Ms 
ls | 
| &§ | 64 
} 30004 3000* + 
/ I. =) 
ils = | 86 
; tz ™ 
i as Ge | 
L=h=20' 0’ ao} 
a/b = 0.44= —2_— 
11.4 
a/L = 0.25 = 5/20 
M’= OW = (11.4) = 34200’ x 


From the chart using above values 
A=—0.265 M*. = .265(34200) = 9060.’* 
M*‘. is counterclockwise 


M*. = 3000# (6.4’) = 19200’# 
Q = K = -34200# (1 265) = s650# 
J 


M*, = 34200 — 3420 & 5 = 17100'# 


VI. Determination of Knee Brace Stresses and 

Bent Moments Due to Applied Joint Moments 

Superimposed joint moment loading originates 
from the shear from an upper bent and this moment 
is equal to Hh,. That is the horizontal shear times 
the distance from the point of inflection to the base 
of the column. There are four conditions of moment 
loading : 

1. A single moment clockwise applied at the left 
column beam joint of magnitude M. The theory of 
least work was again applied and the three resulting 
equations after applying the first derivative of work 
with respect to each unknown to zero are: 


Hs + 2a(n+1)K—(3—a/L)M=O 
Hs —2a(n + 1)Q—(a/L)M =O 
(4nb? + 6b*L) H — a’s(Q — K) —3bLM = O 


where s is the short form for (3fn + 2an + 3b), 











on M(3—-a/L) — Hs Q= Hs — (a/L)M 
2a(n + 1) 2a(n +1) 
Ot = 2Hs —3M a 1.5[2bL(n + 1) —as]M 
- 2a(n + 1) (4b*n + 6b?L)(n + 1) —as’ 
V=M/L 


For this type of loading only, the following are 
significant features of the reactions and knee-brace 
stresses found. Both V and H are equal and opposite 
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in compression and they are not equal. 


the formulae: 














PROBLEM 
(_* M= 100,000'* 
Ss" /o’ s' L= 20’ 0” 
S‘| kK . Q b=10' 
\ b a= S’ 
s F Pf. of Inflec- 
n= . 
tion and nas- 
HW ] Pt. of Inflection HW sumed 
| i S=15+10 
vy = 5000* + 30 = 55 
V = 100,000 . sogge 
REACTIONS 


1.5(2 X 10 X 20 KX 2— 5 &55) (100,000) 
(4X 1000 k 1+- 6 X 100 & 20)2— 5 & 3025 
= 4670# Inward 
Q= 4670 X 55— % X 100,000 — 11503# 
10(1+ 1) 
sc 100,000(3 — 4%) — 4670 X 55 _ 908 # 
10(1 +1) 
KNEE Brace STRESSES 
Left = V2K = 1280# Tension 
Right = V2Q = 16300# Compression 











: MomENTs AT Lert CoLUMN 
M*,. = Hf = 4670 X 5’ = 23350'# 
M*. = Hb + Ka= 4670 X 10+ 908 & 5 = 51240'# 
Ms = M*. — M = 51240 — 100000 = —48760'# 


At Ricut CoLuMN 
M*, = 23350 # 
M*. = Hb — Qa = 4670 X& 10 — 11593 &5 = —11260’# 
Ms = —M*, = +11260’ # 


MomeENts ALONG THE BEAM 
1. At the left knee brace 
M*, = 100000 — 5(5000) — 46700 = 28300’ # 
2. At the right knee brace 
M*, == 46700 — 25000 = 21700’ # 


Figure 10 shows the moments plotted on the ten- 
sion of the members. 





« - ‘a 
Ma 100 Mi =2/700 





Mg= 48760" Me = 1260 





Me=51240""% 


M£=293950"" 


FIGURE 10 


2. A second condition is the case when the single 
moment is applied at the right column-beam joint. 
It is obvious that the results are just the opposite to 
Case 1 with Q taking the value of K, but H and V 
being the same values. One important fact is that 
H acts outward but the kind of stresses in the knee 
braces does not reverse, so that the left brace is still 
in tension and the right is in compression. There is 
no change in the direction of V. 

3. The third case is for Two Moments applied one 
at each joint. Naturally this is merely Case 1 and 
2 combined. 


December, 1946—A Gulf Publishing Company Publication 


with H acting inward. K acts in tension while Q is 


The following example will illustrate the use of 


V now becomes equal to 2M/L, whereas H = Zero 
(3 —2a/L) 
2a(n+ 1) 


K is in tension while Q is in compression 


K equals Q and: both equal 





4. This is not a new case but the three foregoing 
conditions applied to counter-clockwise moments 
which give reverse results to clockwise moment and 
the same magnitude. 


Summary of the Effects of Moment Loading Cases 


























Moment Loading at 
H Knee Brace Stress 
| Left Right 
Case Joint Joint Manner Acts Left Right 
1 z Clockwise Inward Tension Compression 
wd # Clockwise Outward | Tension Compression 
3 e. + 29 Clockwise Zero Tension Compression 
4a ° } Counter Clock | Outward | Compression] Tension 
4b | | ¥ Counter Clock | Inward Compression] Tension 
4c | ° ° Counter Clock Zero Compression! Tension 








VII. Moment Charts for the Double Moment 
Condition Clockwise 

No charts have been prepared for conditions of 
single-moment loading as the labor incurred and the 
complicated nature of these graphs is far in excess 
of the time in solving the equations for these infre- 
quent loading cases. In general bents are loaded with 
double moments and of equal magnitude and it is 
this common case that lends itself most frequently to 
the use of charts. See. Figure 11. 





ee M(3—2a/L) 
j = Mt = Ke 2 Soe 
Since H=O then M a 2a 1) 
(a) equals r%(M) , 
where r equals Sone 


With a/L as abscissae and r% as ordinates, we get a 
series of curves for assigned values of n from % to 
4. Ms=> M—M” M*; = Mg/L 


In connection with Figure 11 is given an illus- 
trative problem. 
FIGURE 11 
VIII. Vertical Loading on Bent Analyzed 
In actual conditions the beam is loaded by pipes 
and much equipment. As these loads may occur any- 
where, every point along the beam must be investi- 
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gated. However for these conditions only two cases 
of loading need be analyzed. 


A single load P is applied: 
(a) First, at any point between the column and the 
knee-brace connection to the beam at the left end. 
(The reverse results would be obtained for the 
right end of the beam.) 
(b) Second, at any point between the knee-brace- 
beam joints along the beam. 


Special conditions are when load P is applied 
directly over each or both knee braces and at the 


(a) Vertical Loading Problem. 
(b) Multiple Tier Bent Problem. 


10,000 ¥ =P (A.) Iilustrative Problem of a Ver- 





IX. Illustrative Problems 









tical Lead at Different Points. 
aa s = 3fn + 2an+ 3b= 115 











2 
a 
i ae 
f * | a*s = 2875 
— Al « a/L=% a@®L=—5/4 a+g=—15 





a 2a(n +1) =20 

































center of the span. - he par 
Formulae for H, Q, K must be derived by least- 20 ab= 100 
work equations and the results are Case 1 Case 2 Com 3 
complicated expressions which do not P at Left Knee Brace P at Right P at bdth 
lend themselves satisfactorily to one Brace Braces 
graphic solution. However, there is so 10,000 # [ (300 x 15) = | 
little difficulty and time expended in = > — =805# 805# 1610 
direct solution by formular that this 800(40 + 60) — 2% Cts)" . * 
method is recommended. Of course it 
is necessary to take each load sepa- — 805 XK 115 — 10,000 « 5/4 _ 
, ea = = 4000# 2 
rately and add their effects. Q 20 oe lated 
Reactions at the point of inflection 
have the following characteristics: - — 805 X 115— 10,000 k %(15) _ 5 
Vertical forces can be solved by Pare 20 ar or aad 
statics in the usual way. 
Horizontal forces are equal and op- ,, _ 15 _ a 7 
posed and both pull inward. a eens ented 
Knee braces are Case 4. P at the Center of Beam 
all under com- {24000 — 2875] ; 
pression. H = 2500", 5 & (115)? = 11254 
Figure 12 tabu- — 2 
lates all derived : 2250 115 — 10.000 5 
values of H, Q, K, Q=k= "xe x = 52204 
for the cases taken V=P/2= = 5000# 


above, which en- 
ables a load any- 
where on the span 
to be fully ana- 
lyzed. 





Formulae for 


Case 1: Load between Column and Brace 

















3bz(L—z) — 25+ (2—a)’s | 
H=P 13 res Ses a Za(n+1)  ) 
2 
4nb* + 6b*L — =) 
® ( - + n+1 
{2 1 Hs — Pa L—z a G— 
K= nia aS 
“ e 2a(n + 1) 
Hs—P i 
ail 7 
|) ae i 
, ” 2a(n + 1) 
© Reverse K & Q if P is at opposite end. 
= Case 2: Load between braces 
P 3br(L—r) — — a’s xt 
H = + 2(n+1)) 
2 
4nb’ +- 6b°L — —*5 
( adie a+l1 
H H _— ae —— 5 —_— ee 
o= Hs — Pa L x= enna * 
FIGURE 12 2a(n + 1) 2a(n+1)_ 
(E=!) 
Q—K=_AL / 
(2(n + 1) 


where s = (3bn + 3b—an) or (3in-+ 2an+ 3b) as before 


116 626} 


Moments plotted and figured for Case 4: 
M*. = Hf = —1125 & 15 = —16,875’#. 
M*. = Hb — Ka = —1125 & 20 + 5220 K 5 = +3600’ # 


M*,= Hb—Va =—1125 X& 20 + 5000 X 5 = +2500'# 
Max. Load P = —1125 & 20+ 5000 Y 10 = +27,500’ # 


Vertical Loads 














































































































| | 
LOAD AT H= 
ate | az” f a2s 
Left Knee Hs—Pa——- | Hs—P-——— speete— —----$ 
L L 2(n+1) 
2a (n+1) 2a (n+1) “4nb3-+6b2L—as?- 
| n+l 
- — _ $$ | — — 
a2 atg | { a2s 
Hs—P—— Hs—Pa——— P{ 3ab(L-a)— r 
L L ( 2(n+1) 
Right Knee ———__—-__— ——— fi hoe 
2a (n+1) 2a (n+1) as? 
4nb3+6b2L— ————— 
n+1 
{ a2s | 
2 Hs—Pa 2 Hs—Pa Py Sab(lete)— Ba 
n+1) 
Both Knees ——_—-—____— —_— waisemeee . 
2a (n+1) 2a (n+1) as? 
4nb3 +6b2L— ——— 
| o+l 
| ay a2s 
Center 2 Hs—Pa | 2Hs—Pa P{seot2— ~~ 
———— | —_+— 2(n+1) 


} 

as? 

| (4nb3+6b2L— —— 
a+l 
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Stress Diagrams accomanying Ploblem (6) 
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Anee Brace Stress =32" 


K.8=565"% 


A. B= 93.2" 











/\ af 
~ 4 
rN 2275 4 
T 
w 
° 
w 
+ 
. py. He 
j 40. | 4 
©} (40.1 | 
N 
a 
~ 
N 
+ 
™~ ! 
= 66.! a 
5 | S6-/ T 
rr) 
XY 
nw 
+ 
—_— 





! 


77.8" 


VERTICAL COLUMN STRESSES 
& ANEE BRACE COMPONENTS 
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190.5 + 247 


SHEARS =Mx Moments 






IS.5 + 49.5 _ 


« 
/7 $ 


6/4 + 89.3 n 
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HORIZONTAL SHEAR CHECK 


M=Hor. Shear X distance (EH=0) 


Shears in Kips 
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(B.) Ulustrative Problem of Multiple Tier Bent with Horizontal 
Forces. 





For Point of Inflection use charts 
= nL(3h — a)(h —a) + (L—2a)*h 
be 2nL(3h — 2a) + (L—2a)* 





* a poy gy iindh = OSGh=99 
Sree. aay 8 Peat ws. econ 





ea Pa pa — 6 find he = 40.25% he = 8.05’ 
eae re Bees 670th = Oe 


2 = ~ an find ho=39.5% ho=—9.88’ 
n=3 L=20 h=25 a=75} phos 


The following orderly tabulation is set up for the 
solution by formulae for those who dislike charts. 


f | 











b ! 
M = Pho/s 
ho s=3fn+2an+3b =P c 





9.9 | 21.3+ 6+30.3= 57.6 10 49.5'5 3rd 
8.05} 35.7+24+35.9= 95.6 | 30 120.8 2nd 
9.88} 68.6+45+45.4= 159 50 247.0 | Ist 


L 
7.1 | 20 
5.95) 20 
7.62) 20 




















To solve for Kneebrace Components, the effects of 
Horizontal force P and 2 equal clockwise moments 
are combined thus: 











rm — 2ab/L 3—2a/L _ ¥+e 
= Mata 1) ; e+ Pale +1) pr 


LOADS & DIMENSIONS 
FORCES IN K/PS (10008) 











"1211.95 
nena? SF ’ ise 
20 36 











15x15.12 











3964 
3—.75= 2.25 271.8 —— =66.1~ 
60 























The knee brace stresses equal V2 (Component) 
where 

K acts in Tension 

Q acts in Compression 

H acts opposite to P 





T.. Hi—(K- =-—(MeB T 
M. Hf—(K-H)a Ms (M_+M_) 





17.8’* —{( 0— 17.8)=17.8'5 


Moments at Knee-Brace—Beam Joint 


~( 49.5— 61.4)=11.9 This moment is due to Horizontal force P and 
a RAED aE SA to the 2 equal moments M clockwise at the col- 
umn-beam joints. 


M*3 = Pbg/:L + Mg/L = (Pb+ 2M) s 





—(120.8—117.8) =—3.0 














=P b Pb 2M | Pb+2M ®/oL 


10K 10.1 - 101 0 101 35 
305 11.95 358.5 99.0 457.5 .20 
50K 15.12 756 241.6 997.56 125 























Moments of Knee-Brace-Column = Hf (see table) 
Column Vertical Forces at the Point of Inflection 
x = (10* X 10.1'= 101) + 20= 5.05*"** 


V,= 10 X 31.95 + 20 & 11.95 558.5 


50 = 27.9=*e 

Vas 10 X 55.12 -+ 20 X 50.24 _ 1556 — 77 gk ins 
20 20 

=M = 0 at base 


10 x 65 + 20 K 45 + 20 & 25 = 2050™ M overturning 
2 X 247 + 77.8 X 20 = 2050 M resisting 
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Non-Fouling Refinery 
~ Charge Stocks 


L. F. SCHIMANSKY 





California Research Corporation (Subsidiary of 
Standard Oil Company of California) 


Pie icrnes of oil is an integral step in most refin- 
ing processes. Frequently, fouling of feed side of the 
heaters results from the formation of a carbonaceous 
deposit on the metallic surfaces. Fouling of heating 
units, especially tubular units such as heat exchangers 
or furnaces is particularly detrimental because of the 
difficulty of cleaning the units and the shutdowns 
occasioned by the necessity of cleaning. 

Fouling of the feed side of tubular exchangers fre- 
quently occurs when charging naphthas or light gas- 
oils. In particular, severe fouling has been encoun- 
tered when charging California naphthas and gasoils 
to thermal reformers, catalytic reformers, and cata- 
lytic crackers. In these cases, the rate of fouling of 
the exchanger and furnace was not uniform even 
though inspections showed that the stocks were uni- 
form in boiling range, chemical character, and free 
from sediment and suspended material. Continued 
testing of the stocks indicated that more severe foul- 
ing resulted from charging stocks that showed a high 
potential gum content. However, no accurate correla- 
tion could be made between the potential gum con- 
tent and the fouling rate, and, consequently it was 
necessary to devise new tests. 

From the fact that stocks having a high potential 
gum content gave the most severe fouling it appeared 
probable that the oxygen content of the stock was a 
factor in the rate of fouling. This hypothesis was 
supported by the history of stocks which had been 
processed since a review of the records showed that 
the most severe fouling occurred with feed stocks 
that had been in contact with air. Further investiga- 
tion of the fouling problem followed along two lines; 
the development of a method of readily checking the 
fouling tendency of a feed stock, and the development 
of a method of removing the cause of fouling. 


Checking Fouling Tendency 


Several methods of checking the fouling tendency 
of feed stocks were devised, including a convenient 
test for the amount of oxygen dissolved in the oil 
and several qualitative methods of estimating the 
relative severity of fouling which would be obtained 
from various feed stocks. 

Equipment used in determining the dissolved- 
oxygen content of the oil consisted of a flask 
equipped with a filling connection, a vapor line for 
removal of gas, and a thermometer well; a mercury 
bottle for evacuating the flask; and an Orsat appa- 
ratus for analyzing the gas. Determination of the 
amount of dissolved oxygen in the oil was carried 
out as follows: A 1-liter sample of the oil to be tested 
Was placed in the flask and the flask was evacuated 
to 50 to 100 mm. of mercury by using the mercury 
bottle as a pump and pumping the gas released to the 
Orsat. Evacuations were carried out at room tem-* 
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Posane of heat exchangers operating on light, clean dis- 

tillates is an aggravating problem frequently encountered: in 
refineries. 

This paper deals with the problem of fouling of heat exchangers 

. due to deposits occurring when processing a clean distillate stock. 

The cause of the fouling from such stock, development of test 

methods to evaluate the heater-fouling tendency of an oil are 
discussed. 











perature until the gas evolved showed no appreciable 
oxygen. The oil was then slowly heated to about 
100° to 150° F., depending on the volatility of the oil 
being tested, and the evacuations resumed. The gas 
evolved was collected in the Orsat and analyzed for 
oxygen. The weight-percent of oxygen evolved was 
then computed by means of the equation: 
MI O: evolved K 32100 _ 
22,400 X 1000 X Sp. G. of of ~ V" ” 


This procedure has given satisfactory results for oils 
containing ,from 1 to 20 milliliters of dissolved 
oxygen per liter of oil. 

The first procedure improvised for evaluation of 
the fouling tendency of an oil was the so-called 
“bomb” test. In this test, a 100-milliliter sample of 
oil was placed in an open centrifuge tube and the 
tube was placed in a stainless-steel bomb which con- 
tained an atmosphere of natural gas. The bomb was 
then sealed and purged with natural gas to insure 
removal of all traces of oxygen from the sealing gas. 
After placing in an oil bath, the bomb was heated to 
425° F. and maintained at this temperature for three 
hours under the vapor pressure developed. The bomb 
was then removed from the bath, cooled, and the cen- 
trifuge tube of oil visually inspected. Stocks which 
fouled badly caused a dark precipitate in the bottom 
of the tube with the precipitate decreasing in quan- 
tity and the color of the tested stock improving as 
the quality of the stock, in regard to heater fouling 
tendency, improved. 

The bomb test gave qualitative correlation with 
heater-fouling tendencies as it was possible to deter- 
mine stocks which were very good of very poor. 
However, the graduation was not sharp enough to 
classify stocks in the: middle of the scale. Accord- 
ingly a more sensitive test, the so-called “glass coil” 
test was devised. 





Glass Coil Test 


In the glass coil test, a coil containing 10 feet of 
¥-inch inside diameter glass tubing was immersed in 
an oil bath maintained at 525° F. Oil was circulated 
through the coil at a rate of 5 gallons per hour under 
a pressure of 35 psi. The test was continued for four 
hours after which the coil was removed from the 
bath, rinsed with a light solvent and dried. Fouling 
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Glass Coil Test of 
Fouling Tendency of 
Houdry Feed Stocks 
Stock: 
330-550 SCR; CCL No. 672 





tendency of the oil was indicated 
by the extent of deposit in the 
glass coil. 

Although this test was similar 
to the bomb test as regards visual 
estimation of the results, it was 
more satisfactory than the previ- 
ous test because of the increased 
sensitivity. Thus, depth and extent 
of deposit in the glass tube changed 

nore noticeably with a change in 
the quality of the charsing stock 
than did the quality and type of 
deposit in the bomb test. 


Removal of Oxygen 
Along with the development of 
a satisfactory test for evaluating 
the heater fouling tendency of an 
oil, work on methods of improving 
the quality of the oil was under- 
taken. On the assumption that the 
fouling was primarily caused by 
the presence of dissolved oxygen 
in an otherwise clean and uncon- 
taminated stock, improvement of 
the quality would be obtained by 
removal of the dissolved oxygen. 
It was found that naphtha and 
gasoil in normal refinery handling 
could readily dissolve oxygen up 
to about 0.002 percent by weight, 
and tests showed that this amount 
of oxygen would cause severe foul- 
ing. Also, these hydrocarbons will 
continue to dissolve up to about 
0.003 to 0.004 weight-percent oxy- 
gen when they are subjected to an 
oxygen-containing gas for a suf- 
ficient length of time or are agi- 
tated in the presence of an oxygen-containing gas. 
A hydrocarbon held in open tank storage for a few 
days, for example, will give a dissolved-oxygen con- 
tent of about 0.0015 weight-percent, and a hydro- 
carbon shipped by tanker will usually give a dis- 
solved-oxygen value of 0.003 to 0.004 weight-percent. 
It will readily be seen, therefore, that, even with 
careful treatment during preliminary refinery opera- 
tions, a hydrocarbon may easily pick up on the order 
of 0.002 weight-percent oxygen. In actual operating 
experience, using floating roof and gas-blanketed 
cone-roof tanks, the oil may still contain enough 
oxygen to cause undesirably severe heater fouling. 
It appeared, therefore, that the solution to the prob- 
lem would be to remove the dissolved oxygen imme- 
diately before further processing rather than trying 
to prevent the oil from picking up oxygen. 
Numerous methods of reducing the oxygen con- 
tent of the oil are possible. Thus, topping the oil 
effectively removes oxygen from the bottoms; reflux- 
ing or topping the oil under vacuum is effective; 
stripping the oil with an oxygen-free gas or with 
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Clean Oil 


TEST No. 10 
Stripped with 120 cubic feet of natural gas 
per barrel in 42-inch glass column. 


steam results in oxygen removal; even rolling the oil 
in a storage tank with natural gas results in appre- 
ciable reduction of the oxy. gen content. 

In a particular case occurring in one of the refin- 
eries, stripping with natural gas appeared to be the 
most practical and convenient way. It was found that 
stripping at elevated temperatures (150° to 250° F.) 
resulted in an appreciable increase in efficiency of 
stripping as compared to normal temperature strip- 
ping. However, care must be taken to keep the tem- 
perature below: the temperature of fouling compound 
formation or generally below 300° F. 

On Figure 1 are shown the results of glass-coil 
tests on an untreated .catalytic cracking plant feed 
stock and on the same stock after stripping with 
natural gas. As a matter of comparison, the clean 
coil also is shown. It is obvious from the photographs 
that gas stripping greatly reduced the fouling tend- 
ency of the stock. 

By comparison of plant heater fouling experience, 
extent of the deposit in the glass-coil test, and 
oxygen contents of the stocks, it was found that an 
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TEST No. 14 
Stripped with 10 cubic feet of natural gas 
per barrel in 14-foot packed column. 


oil containing less than 0.001 weight-percent dis- 
solved oxygen and otherwise free from gums or 
sediment would permit operation relatively free from 
fouling difficulties. This extent of deoxygenation 
was readily obtained by stripping with oxygen-free 
natural gas. 

In Commercial Operation 

Since realization of the effect of small amounts of 
dissolved oxygen on the fouling of tubular heaters 
and installation of gas strippers to correct this situa- 
tion, fouling of heat exchangers has been reduced to 
a point where it no longer is a factor in length of 
runs. In several cases in which it was not practical 
to install a gas stripper, exchanger fouling has been 
greatly reduced by rolling storage tanks with natural 
gas immediately before feeding the stock. Following 
are several specific examples of removal of oxygen 
in commercial operation : 

A California gasoil having an API gravity of 32.3° 
and a boiling range of 400° to 750° F., was stripped 
with 10 to 20 cubic feet of natural gas per barrel 
of oil. The stripping was carried out in a 5-foot 
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TEST No. 6 
Untreated barrel stock. 525°F 


diameter by 30-foot column packed 
with 34-inch carbon Raschig rings 
under 30 psig and at about 200° F. 
The oxygen content of the oil was 
reduced below 0.0004 weight-per- 
cent, and the glass-coil test showed 
no serious deposition. The gas- 
stripped oil then was passed 
through tubular heat exchangers 
and ‘subsequently to a catalytic 
cracking unit. No fouling diffic * 
has been encountered. 


In the second example, a Cali- 
fornia naphtha of about 45° API 
gravjty was stripped with 20 to 25 
cubic feet of natural gas per barrel 
of naphtha in an 8-foot diameter 
by 50-foot column packed with 20 
bubble-cap trays. The temperature 
of the stripping unit was main- 
tained at about 150° F. The oxygen 
content was reduced to a value be- 
low 0.0004 weight-percent. No sig- 
nificant deposits formed on the 
glass coil in a laboratory test nor 
in the tubular heat exchangers in 
commercial operation. 

A feed stripper comprising a 6- 
foot diameter column packed with 
24 feet of 34-inch carbon Raschig 
rings was installed to remove dis- 
solved oxygen from the gasoil feed 
to a catalytic cracking unit. The 
charge to the stripper consisted of 
a 36° API California gasoil: of 
330° F. to 600° F. boling range and 
normally contained .002 to .005 
weight-percent dissolved oxygen. 


“r 





~ TEST CONDITIONS: 


Feed Rate 5 gal/hr. 
Inlet Temperature . 250°F. 
Outlet Temperature 425°F. 
Peaeme .......:. 35 psi. 
Test Duration 4 hours 


Glass coil suspended in oil bath maintained at 





Stripping with 10 to 20 cubic feet of natural gas 
per barrel of feed reduced the oxygen content to 
below 0004 weight-percent. Before installation of 
the stripper, fouling of the heat exchanger tubes in 
zones where the gasoil temperatures were in the 
range of 350° F. to 450° F., raised the pressure drop 
through the exchangers to such an extent that it 
became necessary to reduce feed rate to the unit 
after only 700 hours of operation after cleanings. 
Since the feed stripper was put into continuous 
operation the exchangers have been in service for 
over a year without cleaning and fouling has been 
essentially negligible. 

A California heavy naphtha of 40° API gravity 
used for thermal-reformer charge caused severe foul- 
ing of heat exchangers, limiting operation to 200-500 
hours on stream. After reduction of the oxygen con- 
tent of the charging stock by rolling the charging 
stock tanks with natural gas, plant operation showed 
great reduction of heat-exchanger and furnace-tube 
fouling and an increase of operating periods to 1500- 
2000 hours on stream. 
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Field Heat Treating of 
Refinery Piping 


W. H. FORTNEY 





Humble Oil & Refining Company 


E XTREMES in high and low temperatures, high 
pressures and corrosive operating conditions found in 
many modern refining processes have made it neces- 
sary to employ special alloys in the construction of 
units. Since most of the lines and vessels are fabri- 
cated by welding it has been necessary to develop 
techniques for annealing and stress-relieving field 
welds. Such heat treatment of vessels and prefabri- 
cated equipment usually is done in the furnaces of the 
fabricators. This article will deal only with some of 
the problems encountered in “on-the-job” heat treat- 
ment of welds; where furnaces are both unavailable 
and their use would be impractical. 


Heat treatment of alloys is necessary for: 


a. Stress relieving of stresses set up by mechanical strain 
or by the welding process; 


b. Annealing to give the softest state of metal, and 
c. Normalizing to give a more desirable grain structure. 


There are other heat-treating procedures such as 
hardening, drawing and tempering which apply more 
properly to tools, machine parts or mechanical de- 
vices other than process piping. 

In the case of carbon steel, annealing is accom- 
plished by heating to about 100° F. above the “trans- 
formation temperature,” holding one hour for each 
inch of thickness and cooling gradually to about 
600° F. This gives the softest state of the metal, 
changing the grain structure and relieving mechani- 
cal stress. 


Grain Structure Change 


A change in grain structure occurs at the trans- 
formation temperature and the metal changes from 
the “ferritic” state to “austenitic.” The difference 
between these two states is in the space lattice of 
the crystalographic structure of the metal. In the 
“ferritic” state the crystals are “body centered cubic.” 
In the “austenitic” state the crystals are “face cen- 
tered cubic.” This change is accomplished by grain 
refinement and certain volume changes. 

Transformation temperature varies with the com- 
position of the metal, thus with 18 percent chromium, 
8 percent nickel, sufficient alloying elements have 
been added to lower the crystalographic transforma- 
tion temperature below room temperature, where in 
carbon steel this temperature is in the vicinity of 
1450° F. 

In stress relieving we stay below the crystalo- 
graphic transformation or critical temperature (ap- 
proximately 100° F.). 

It is necessary to preheat cast steel before welding 
to prevent mechanical stress being set up during the 
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welding process, as well as after the mass has cooled. 
It is customary to preheat larger castings, maintain a 
minimum temperature while welding, and complete 
the stress-relieving procedure after the welding has 
been completed without losing temperature. 


Materials Commonly Encountered 


The following materials commonly -are used for 
high temperature and high pressure in a refinery. 


1. Carbon steel—Stress relieving not ordinarily necessary, 
except in heavier plates or lines. 

2. 4-6% Chrome, %4% Moly.—Stress relieving tempera- 
ture 1350° F. 

3. Carbon Moly. Alloy—Stress_ relieving temperature 
1250° F. 

4. 12% Chrome (castings)—Stress relieving temperature 
1350° F. 

5. Carbon Steel Castings—Stress 
1200° F. 

6. Carbon-Moly. 
1250° F. 

For low temperature the following are used: 

1. “T-5” (a special low-carbon steel) for operating tem- 
peratures down to —50°—Stress relieving temperature 
1150° F. 

2. 24% to 34% nickel for temperatures down to —150°— 
Stress relieving temperature 1100° F. 

3. Austenitic alloy, and special copper and nickel alloys 
for temperatures to 300° F. As a general rule these 
alloys do not require stress relieving. 


relieving temperature 


Steel — Stress relieving temperature 


Heating Rate 


General practice recommended by the API-ASME 
Code is a heating rate above 600° equivalent to 400° 
per hour, divided by the thickness in inches, with a 
maximum rate of 400° per hour. The cooling rate 
should be 500° per hour, divided by the thickness in 
inches, with a maximum rate of 500° per hour. 

It is not the purpose of this discussion to recom- 
mend any procedure as far as temperature or rates of 
heating and cooling, soaking time, etc., are concerned. 
These should be set by the metallurgists, inspectors 
or engineers responsible for the installation, and we 
will limit ourselves to a description of some actual 
field setups to do these jobs, 


Thermocouples 


Old-time methods of heat*treatment by sight and 
color are satisfactory for the common tool steels 
when used by the experienced blacksmith. More 
exact and reliable methods of temperature measure- 
ment are necessary for heat treatment of structural 
alloys, but, with proper setups satisfactory work can 
be performed by men with little experience. Chromel- 


Petroleum Refiner—V ol. 25, No. 12 














—. a ee CUCU 


De 








led. 
in a 
lete 
has 


eTa- 
ture 
ture 
ture 


ture 


tem- 
ture 


0°— 


loys 
hese 


ME 
00° 


rate 
s in 


om- 
s of 
1ed. 
tors 

we 
tual 


and 
eels 
ore 
ire- 
iral 
can 
nel- 


0. 12 





alumel thermocouples, connected to a continuous 
high-speed recorder, are recommended. The thermo- 
couples may be peened into small holes drilled into 
the metal, or may be spot welded in place, provided 
the amount of weld metal holding the couple in place 
is kept to a minimum. Fish-spine insulators may be 
used but the use of salamander covered thermocouple 


Burner sections should not exceed 3 feet in length. 
‘This limitation is not due to lack of capacity of the 
burners, but because it is difficult to control tempera- 
ture over a large area of metal with a single burner. 
Likewise, where burriers are distributed around a 
horizontal pipe, the distribution.should begin with 
one burner centered at the bottom, rather than to 
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FIGURE | 
















“—Burner Lugs are 
spot welded to 
burner nd pipe 
Gas-Air supply to 
both rings of 
burner section 











FIGURE 2 











wires eliminates the necessity of insulating the wires 
by hand. 

The hot junction of the thermocouple should be 
placed immediately adacent to the weld, unless the 
weld itself is more than 1% or 2 inches wide. For 
such large welds couples should be placed in the weld 
metal and adjacent both sides of the weld. 

The high-speed recorder is recommended where 
more than four temperatures are controlled from one 
instrument. 


Burners 


The burners are made of %-inch pipe with 3/32- 
inch holes, spaced 34-inch apart. These holes are 
drilled so the flame will impinge on the parent metal 
approximately 1l-inch from the beginning of the weld. 
Of course, where the weld is very heavy it is neces- 
sary to use an additional burner to impinge directly 
on the weld metal. 
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FIGURE 3 


[In the case of a horizontal pipe with a circumfer- 
ential weld, the burners are spaced approximately 
5 inches apart, with the holes drilled 30 degrees from 
the perpendicular, If the weld is around a vertical 
pipe the upper burner is drilled 30 degrees and the 
lower butner is drilled 15 degrees, to allow for the 
natural updraft of the flame. 
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have the burner sections to end at the bottom, be- 
cause of the natural upflow of heat. 


It is customary to attach a section of ¥%- or 4-inch 
pipe to the burner shank. This serves as a mixin 
tube through which the air and gas are admitted. 
Plant residue or natural gas and compressed air may 
be used. Where a number of burners are set up for 
a single job, 1-inch pipe headers for both air and gas, 
with 4%-inch angle needle valves may be mounted be- 
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FIGURE 4 


low or beside the instrument. A semiflexible connec- 
tion of 3g-inch copper tubing is used to connect the 
air and gas from the header to the burners. 


Protection of Work 


Metal temperatures up to 1200° may be obtained 
by direct application of shop-made burners in. the 
open. When higher temperatures are necessary it is 
advisable to “box” in the weld with fire brick or 
asbestos boards. In any case, it is best to shield the 
work from the weather either with tarpaulins or some 
type of housing, We have found that asbestos sheets 
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FIGURE 5 


laced onto heavy wire matting make very satisfactory 
housing. 

Of course, no shielding is necessary if the burners 
can be installed internally when stress relieving tubes 
or vessels. However, every precaution should be 
taken against trapping unburned gases in dead spaces 
when using internal burners. 

A simple air jet may be used to syphon the gases 
from the highest point in a vessel or from the end of 
a tube opposite the burner. Where there is no open- 
ing at the highest point in a closed vessel, a suction 
pipe should be placed with the open end as near as 
possible to the highest point where gases could be 
trapped, and a jet or other device used to eject 
the gases. These precautions are very important, 
especially when using inexperienced operators who 
cannot judge the extent of combustion by observing 
the flame. 

With reference to the attached sketches, Figure 1 
is the general scheme used to preheat and stress 
relieve the inside of 10-inch lines and smaller. A 
burner arrangement of this type will necessitate an 
air or steam jet in the pipe to allow sufficient air 
draft for combustion. Usually a 1-inch or 1%4-inch 
pipe is perforated with 3/32- to %-inch orifices and 
3%- to %-inch braces are spot welded to the pipe, so 
the perforated burner will be centered in the pipe to 
be stress relieved. 

Figure 2. shows the burner arrangement. for pre- 
heating or stress relieving a large pipe weld. Sec- 
tional sketches Figures 3 and 4 will point out that 
when the burner is used to stress relieve a weld in a 
vertical plane the burner will be situated around the 
weld as shown in Figure 3. It is noted here that the 
flame propagation is at 60° angles from the horizontal 
plane. Figure 4 indicates the same type of stress re- 
lieve on a horizontal weld. The difference being noted 
in that the flame propagation from the lower ring will 
be at an increased angle, which is to allow for a 
natural up-draft. 

Preheating to the desired welding temperatures in 
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large lines is often accomplished with a double- or 
single-ring burner as is shown in Figure 2, with the 
exception that the orifices are located on the outer- 
most diameter of the circular burner and the gas air 
supply is so arranged that suitable connections can 
be made to the inside of the ring. However, where it 
is necessary to stress relieve with the inside burner, 
the orifices are again directed at an angle toward 
the weld. 

Figure 5 attempts to show the general burner ar- 
rangement to stress relieve the welded union of a 
nozzle on a line to a pipe. Such nozzles or lines are 
usually reinforced with a gusset plate welded to both 
pipes. It is, therefore, necessary to heat both pipes, 
welds and gusset plate at the same time. As shown 
by the end view, the innermost ring of the burner is 
located near the weld between the smaller pipe and 
the gusset plate, while the outermost ring is located 
just outside of ‘the gusset-plate weld. It is desirable 
to allow the flame propogation from the innermost 
ring to be directed against the weld, The center line 
of the innermost pipe usually is placed at 2 inches 
from the smaller line and 2 inches from the gusset 
plate. Because of the larger curvature of the outer- 
most ring and its distance away from the close struc- 
ture, where heat is better retained, it is desirable to 
allow the flame propagation to strike the larger pipe 
at 1 inch from the weld. Practice at Baytown in ver- 
tical lines is to drill the orifices at 60° angles on the 
outermost ring at the bottom of the burner and allow 
these orifices to be pulled in gradually until, at the 
top of the outermost ring, the orifices will be directed 
at a 75° angle from the vertical plane. Where a very 
wide gusset plate is used on the line it is often desir- 
able to introduce a third burner in the middle, such 
that the gusset plate will be heated throughout at an 
even tempertaure. 


prot re -) a 


}. 
Recoryer at. 


FISS 


Contre) 4alres: One parr of ges-an’ 









velres we Sabed 7o 


€ach Larner Seclvors 






) 2 
\ ff 
Z NY 

ye fe Sahirrg f | Gooner 
OF 4298 {| | See hon 

ee 8 

\ 
+) 


Arg 0 POKr es 


4WO OLY 
of ALA OER 








a 





FIGURE 6 


Petroleum Refiner—V ol. 25, No. 12 











aes ras 2s - sete _J 


Set ovat sweat ete CO 


n 


7 
ee © 

















12 





Water Content of Propane 


F. H. POETTMANN and M. R. DEAN 


Research Department, Phillips Petroleum Company 


‘Lue liquid products of petroleum refining often 
are handled or stored under conditions such that 


they become saturated with water. The dissolved. 


water will be, in some cases, an undesirable impurity 
and a knowledge of its concentration would be of 
value. The water content of liquefied petroleum 
hydrocarbons which are used as fuels and refrig- 
erants is of particular importance. The n-butane- 
water system? has been studied in the three-phase 
region. One value is reported for liquid propane 
saturated with water at 80° F.1 The experimental 
work reported here consists of a study of the pro- 
pane-water system for the condition where two 
liquid phases and a vapor phase co-existed. The 
compositions of the propane-rich liquid phase and 
the vapor phase are reported for the temperature 
range 60 to 187° F. Equilibrium vaporization con- 
stant curves for water and weathering diagrams are 
presented for both the propane-water and n-butane- 
water systems. 


Apparatus and Materials 


The samples of equilibrium liquid and vapor were 
obtained from a cell placed in a constant-tempera- 
ture, liquid-filled, agitated bath. As the samples were 
taken from the cell, they were passed through glass- 
wool traps before entering absorbers filled with mag- 
nesium perchlorate saturated with propane. The 
magnesium perchlorate quantitatively removed the 
water from the gas. After passing through the ab- 
sorbers, the gas was again saturated with water 
before it entered the wet-test meter in order to pre- 
vent removal of water from the meter. When the 
absorbers were not in use, they were isolated from 
the system by means of stopcocks. Figure 1 shows a 
schematic diagram of the analytical train as used. 

The temperature of the bath was thermostatically 
controlled and was measured by a mercury-in-glass 
thermometer graduated in 0.5° F. increments. 
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FIGURE 1 
Analytical train. 


For temperatures below 140° F. the equilibrium 
cell consisted of a two-liter Lucite cylinder provided 
with an induction tube for obtaining liquid samples. 
Equilibrium was obtained by shaking the cylinder by 
hand. 

For temperatures above 140° F. a steel cell of 750- 
cubic-centimeter capacity was used, equipped with 


‘an induction tube and suitable valves for drawing 


off samples. 

The propane used was obtained from Phillips 
Petroleum Company and was of Pure Grade, with a 
purity of 99.9 mole-percent or better. 

The anhydrous magnesium perchlorate used was 
of C. P. Grade sold by J. T. Baker Chemical Com- 
pany under the trade name “Anhydrone.” 

Ordinary laboratory distilled water was used to 
saturate the propane. 


Method: 


The charging operation consisted of adding 10 to 
20 cubic centimeters of distilled water into the 
evacuated cell followed by the desired amount of 
propane. Before entering the cell, the propane was 
passed through an absorber filled with activated 
carbon to remove traces of sulfur compounds. 

When starting-a determination, the lines leading 
to the absorbers were evacuated then purged with a 
stream of propane. The rate of withdrawal of gas 
sample was at all times not more than.3 cubic feet 
per hour. The absorbers were weighed on an ana- 
lytical balance and the gain in weight was taken as 
the weight of water in the propane sample. 

Samples from the Lucite cell were obtained by 
cracking the valves and allowing the sample to 
escape due to its own pressure. In the case of vapor 
this would result in a continuous vaporization of 
liquid propane in the cell. To maintain the tempera- 
ture constant and the vapor saturated with water, the 
rate of withdrawal of vapor sample was maintained 
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Table 1 
tims of Experimental Results for Propane-Water System 














UQUID PHASE VAPOR PHASE 

Weight Mole Weight Mole 
Percent Percent Percent Percent 

Temp. ° F. Water Water Temp. ° F. Water Water 
PRS 0.0110 0.0269 — Se 0.1334 0.3260 
90.... , 0.0192 0.0469 See 0.1694 0.4140 
nh dase 0.0279 0.0682 Ryo aek’s 0.2126 0.5196 
100.... 0.0305 0.0745 0.1847 0.4514 
140 Seve 0.0642 0.1569 Bt cecatek 0.1768 0.4321 
177 ‘ 0.1923 0.4700 140... 0.3311 0.8092 
180 het ax 0.1881 0.4597 140.... ; 0.3465 0.8468 
194... 0.1976 0.4829 177 re 0.5134 1.2547 
187... . 0.2209 0.5399 187... yo 0.5862 1.4327 
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FIGURE 2 
Propane-Water System. 


at a low rate while thoroughly agitating the system. 
The samples were obtained from the steel cell by 
constant pressure mercury displacement. 


Discussion of Results 


The experimental data for the propane-water sys- 
tem obtained are summarized in Table 1 and plotted 
in Figure 2. 

Figure 3 is a plot of the equilibrium vaporization 
constant (K) for water in propane and in n-butane. 
The equilibrium vaporization constant for water is 
equal to its mole concentration in the equilibrium 
vapor (y) divided by its mole concentration in* the 
equilibrium liquid (x). When the concentration of a 
component is very low such as water in propane or 
n-butane, the K constant computed using the concen- 
trations expressed as weight percent is essentially 
the same as the value computed using mole concen- 
trations. The K constants for water in propane were 
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FIGURE 3 
Equilibrium vaporization constants for water. 


computed from the smooth curves of Figure 2 and 
are represented by the equation: 


Log K — 1.3465 — 46475 (10°*t) a J Q-*- tate + @.ceteeee) 


The K constants for water in n-butane were ob- 
tained from the data of Reamer et al*® and are repre- 
sented by the equation: 


Log K = 2.1789 — 6.2208 (10°*t) — 
Where t is the temperature in ° F. 


1 ()°-23- 2828 + 0.072058) 


Both of these equations are based on data for the 
condition where a water phase existed and for tem- 
peratures up to the critical temperatures where K is 
equal to unity. 

Since Henry’s law holds for very dilute solutions 
of solute in a solvent, such as water in propane or 
n-butane these equations are valid for water concen- 
trations in the hydrocarbons below the saturation 
values. 

As can be seen from Figure 3, the K constants for 
water in propane and in n-butane are greater than 
unity; and as a result, the hydrocarbons dehydrate 
upon weathering. The lower the temperature the 
greater the rate of dehydration since the K constant 
increases in value with decreasing temperature. 

Figure 3 also demonstrates the fact that the equi- 
librium vaporization constant for water in n-butane 
is considerably greater than it is in propane. 

A plot of the function y = K, at constant tempera- 
ture on logarithmic paper ‘would result in a straight 
line with a slope of unity and passing through the 
point y==K at x=1. The upper concentration 
limits of this family of curves is the locus of points 
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at which the propane or n-butane is completely satu- 
rated with water, that is, the locus of points at which 
the water phase appears. Starting with this satura- 
tion point at a given temperature, one can calculate 
the composition of the vapor and liquid in equi- 
librium with each other after the solution has iso- 
thermally weathered (differentially vaporized) a 
given amount. In the computation of the isothermal 
weathering curves the points corresponding to 
various amounts weathered, e.g., 2.5, 5 and 10 per- 
cent, were noted. The points on the isothermal 
weathering curves were then connected to give the 
curves for fixed amounts of weathering. Thus, Fig- 
ures 4 and 5 were constructed from which the equi- 
librium water concentrations in the liquid and vapor 
can be obtained for any temperature from 32° F. to 
the critical temperature and at any degree of 
weathering or water content. 


It is obvious from Figures 4 and 5 that both 
n-butane and propane dehydrate more rapidly on 
weathering at lower temperatures than at the higher 
temperatures. 

The use of Figures 4 and 5 is illustrated by the 
following problems: 

1. What are the compositions of the liquid and vapor phases 

of a solution of n-butane saturated with water at 190° F.? 


Answer: 140 weight-percent water in vapor 
0.140 weight-percent water in liquid. 


2. An analysis of the vapor of a tank of n-butane showed 
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0.18 weight percent water. The average tank temperature 

was 100° F. 

a. What was the water content of the liquid? 

Answer: 0.005 weight percent water. 

b. Assuming that the n-butane was originally saturated 
with water at 100° F., how much n-butane has been 
lost through weathering? 

Answer: 3.0 percent. 

3. A cylinder was charged with liquid propane saturated 
with water at 100° F. How much weathering was neces- 
sary to reduce the water content of the liquid to 0.0144 
weight-percent water? 

Answer: 10 percent weathering. 


4. A tank was charged with n-butane saturated with water 
at 100° F. After one month a level gauge indicated that 
due to a vapor leak, 5 percent of the n-butane had 
weathered off. What was the water content of the re- 
maining n-butane? 

Answer: 0.0024 weight-percent water. 

5. A tank of n-butane saturated with water at 70° F. was 
weathered at 100° F. until 5 percent of the n-butane dis- 
appeared. What was the concentration of water in the 
residual n-butane? 

The concentration of water in n-butane saturated with 
water at 70° F. is 0.0061 weight-percent, which is obtained 
from the zero percent line at 70° F. This concentration 
would correspond to 2.5 percent 
and represents the starting point of the weathering. Fol- 
lowing the 100° F. line to 7.5 percent (2.5-+ 5) weathered 
one obtains a concentration of about 0.001 weight-percent 
water in the residual n-butane. 
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Boiler-Water Conditioning 


At Talco Refinery 





C. G. ROOK, JR., Water Chemist 
Talco Asphalt & Refining Division, American Liberty Oil Company 


‘Tee Talco boiler plant consists of two water tube 
boilers rated at 378 horsepower each and two water tube 
boilers rated at 500 horsepower each. All four boilers 
are fired at 150-percent rating, totalling 2634 horse- 
power. The required makeup for this plant is 260,000 
gallons daily of which 10 percent is condensate 
return. The 90 percent raw makeup is furnished from 
a 400-foot well. An analysis of the combined makeup 
is shown in Table 1. 


3efore corrective measures were taken, this boiler 
plant encountered the following problems: 

1. Oxygen and CO, corrosion in steam lines. 

2. Scale deposition on boiler internal surfaces. 

3. High alkalinity, high total solids, foaming, 
priming and carryover of boiler solids into the steam 
lines. 


The first problem was corrected by installing a 
vented deaerator on the feedwater line. By a counter- 
current flow the feedwater is scrubbed with exhaust 
steam. This arrangement has two advantages. It 
strips the dissolved oxygen and free CO, from the 
feedwater and also preheats the feedwater to 210° F. 


The second problem of scale deposition took some 
time to conquer. The scale deposit that was forming 
in the boilers was a common scale known as calcium 
carbonate. The calcium in the feedwater is in the 
form of soluble calcium bicarbonate but upon enter- 


Ca(HCOs)2+ heat > CaCO; + HOH + CO, 
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ke purpose of this article is to illustrate and explain the 
measures that have been taken to properly condition the boiler 
feedwater and boiler water at the Talco Asphalt & Refining 
Division, Mount Pleasant, Texas. It is not proposed to give the 
reader the impression that the following conditioning will be the 
solution to his boiler water problem. There is definitely no “cure- 
all” treatment that will work under every condition and with all 
types of waters. Each and every water problem must undergo 
an individual investigation. 

This investigation should include a chemical analysis of the 
feedwater to be used, types of boilers in service, percent rating 
the boilers are being fired, type of blowdown employed, raw 
makeup per day and condensate return per day. From this data 
a proper chemical treatment and plant procedure can be outlined 
to suit that individual problem. 











ing the boiler is converted to insoluble calcium car- 
bonate due to breakdown by heat. 

From Table 1 it is noticed that the feedwater has a 
total hardness of 17 parts per million. This means 
that each day about 37 pounds of calcium carbonate 
scale was being deposited in the boilers. After two 
or three months operation the tubes in the boilers 
became so well insulated by this scale it was neces- 
sary to fire nearly twice as hard to maintain the sar + 
steam capacity. After 90 days operation it was neces- 
sary to turbine this scale out of the tubes. 
out of the tubes. 

It was evident that either a water-softening unit 
would have to be installed or a means of internal 
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TABLE 1 
Analysis of Feedwater and Boiler Water 





Feedwater Boiler 





Hardness (as CaCOs) “3 
P—Alkal'nity (as CaCOs) 
M—Alkalinity (as CaCOs). 
Chloride (as Cl)... al 
Phosphate (as POs). 

Total Dissolved Solids. 5 PY: 
EI? Winwdhe ou WS 0c “ct Ree, Wt os | 
Cycles of Concentration om “ ee he eee 10 
Percent Blowdown. . be be 4 RE Oe at 10 


17 ppm 
0 


ow | 208 ppm 
= ppm 


0 
1342 ppm 
1826 ppm 
1000 ppm 

55 ppm 
330 ppm 3400 ppm 
8.0 11.6 











treatment would have to be set up to form a softer 
scale that would not be so adherent to the hot boiler 
internals. The latter course was taken. Neutral di- 
sodium phosphate was selected to be introduced 
directly into the boiler drum. This phosphate salt 
reacts with the boiler water alkalinity to form tri- 
sodium phosphate. The trisodium phosphate thus 
formed reacts with the incoming calcium bicarbonate 
to form the flocculent precipitate, tricalcium phos- 
phate 


Na:HPO, + NaOH > NasPO,+ HOH 
2NasPO, + 3Ca(HCOs): @ 3Na:COs + Cas(PO,): + 3HOH 
+ 3CO,; 


A sodium mannuronate type reactive cvlloid is 
used in adjunction with the disodium phosphate to 
maintain the tricalcium phosphate sludge in fluid 
form. This organic substance is used in equal por- 
tions by weight with the phosphate. It removes all 
residual concentrations of incrusting solids in the 
form of an organic gel. This gel, in turn, possesses 
the property of adsorbing the crystalline precipitates 
formed in the last reaction as well as other suspended 
solids, removing these from the system out the blow- 
down line. This prevents the interference of such 
solids with surface tension which aggravate a carry- 
over condition. 

It was first attempted to introduce these chemicals 
into the boilers by shot fashion. Every two hours a 
small blowcase was filled with a mixture of the phos- 
phate and colloid solution and pressured into the 
boiler drum. After 90 days of treating the water in 
this fashion the boilers were brought down for in- 
spection. There was still a noticeable amount of scale 
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on the internal surfaces. This was due tu the spas- 
modic method of administering treatment. By shot 
feeding there was a tremendous excess of treatment 
present for one hour and no treatment present the 
next hour. During the hour that no treatment was 
present there: was formation of calcium carbonate. 

It was evident that continuous treatment was the 
solution to this problem, so four proportioning 
pumps were installed to introduce continuously 
enough phosphate and colloid solution to each boiler 
sO as to maintain an excess of 50 ppm phosphate ion 
in the boiler water. These pumps take suction from 
two solution tanks of 300 gallon capacity each. Two 
tanks are used so that when suction is taken from 
one, the other can be refilled and used for a standby. 
Eighty pounds of colloid and 80 pounds of disodium 
phosphate are put into solution with 250 gallons of 
hot water. This amount will fill one solution tank 
and will last about three days. 

After three years operation it has been found that 
each boiler can be on the line for six months with 
practically no increase in firing. These boilers are 


Front view of Talco’s four boilers. 


Chemical solution tanks. 
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unheaded every six months and simply washed out 
to remove accumulated sludge deposits. The water 
tubes and drums have been so near free of scale that 
turbining has not been necessary. Continuous chemi- 


. cal treatment at this plant has cut shutdown time in 


half. A reduction of about one third has been realized 
in fuel consumption. One and one half times as much 
chemical was being used to shot feed than is being 
used continuously. 

Problem 3, which consisted of high alkalinity, high 
solids, foaming, priming and carryover was over- 
come by the installation of a continuous blowdown 
line in each boiler. This consists of a %4-inch pipe 
running the entire length of the boiler drum and sub- 
merged about 4 inches below the water level. One- 
eighth-inch holes are drilled equidistant throughout 
the length of this pipe. Enough of these holes were 
drilled so that the total area of the holes is equal to 
the area of the %-inch I.D. pipe. The ends of the 
¥,-inch pipe are capped off. A control valve outside 
the drum regulates the blowdown rate of flow. At 
this plant it has been found that 10 percent con- 
tinuous blowdown gives satisfactory operation. 





Hydrate alkalinity is formed in a boiler by the 
decomposition of sodium bicarbonate present in the 
feedwater. 


hea 
2NaHCO; S'NaCO. + HOH + CO: 
neat 
Na:CO; + HOH — 2NaOH + CO: 
Since only water. vapor is flashed off in the boiler 
the dissolved solids are left behind to continually 
build up. If no blowdown was employed these solids, 
including alkalinity, would built to an indefinite con- 
centration. Excessive alkalinity that results in a pH 
of 12.0 or higher give cause for intercrystalline crack- 
ing or metal embrittlement. Excessive total solids 
cause bumping, foaming, priming and carryover into 
the steam line. Under certain conditions the bump- 
ing effect and shock from water hammer can be very 
dangerous. 

Prior to the time that the continuous blowdown 
lines were installed, Talco had only used a periodic 
blowoff from the bottom drum or mud drum. This 
Practice is all right but when heavy loads are main- 
tained on the boilers the solids build up very rapidly 
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Atmospheric deaerator. 


Boiler-chemical proportioning pumps. 


between blows. With continuous blowdown used in 
conjunction with manual blowdown a constant alka- 
linity and total dissolved solids may be maintained at 
all times. 


With continuous blowdown regulated at 10 per- 
cent the total alkalinity and total dissolved solids are 
constantly maintained within the ASME toleration 
of 3500 ppm maximum. The use of continuous blow- 
down makes it very easy to maintain the proper 
excess of chemical treatment in the boilers, Even 
though continuous blowdown is employed at the 
Talco boiler plant each boiler is given a manual 
blowdown from the mud drum every eight hours. 


In conclusion, Talco’s boiler plant is operating 
more efficiently with respect to oxygen corrosion, 
scale formation, foaming and priming. By deaeration 
practically all volatile gases are removed. By proper, 
continuous treatment scale formation is minimized 
and by employing continuous blowdown the boiler 
water Solids are maintained within the tolerated 
limit, thus greatly reducing the chance of caustic 
embrittlement, foaming, priming and carryover. 
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Well Water Conservation 


PAUL HURD 
Design Engineer 


( ae ENDOUS quantities of water are required 
by a petroleum refinery. In fact, to the uninitiated, 
the amount may appear fantastic. But for the opera- 
tion of a refinery, water is as important as the oil 
being processed. It is necessary for process cooling, 
steam generation, sanitation, and other miscellaneous 
services. 

The water supply for a refinery usually can be 
obtained from several sources. The availability and 
suitability determine the ultimate choice. Where the 
supply is unlimited, such as from a river, lake, or 
other body of water, the handling problem is consid- 
erably reduced and conservation is not too important 
except from the standpoint of reduced pumping costs. 
However, where this situation does not exist, cool- 
ing towers are necessary and in some instances other 
means of conservation become imperative. 

The Texas City plant of the Pan American Re- 
fining Corporation obtains its water supply from 
wells. The initial determination was on the basis of 
economical availability and suitability, The sea water 
available from Galveston Bay, several miles from the 
refinery, was ruled out because of the economic fac- 
tors. Even today when consideration is being given 
to a surface supply for augmenting the-water ob- 
tained from the wells, Galveston Bay as a source 
of supply has been found undesirable, not only from 
the standpoint of economics but also in view of the 
problems incident to the use of salt water. 

Limitations in sub-surface water availability and 


132 {642} 


At Pan American Refining Corporation 


Texas City Refinery 


cost factors led to the initial and continued use of 
cooling towers at the Texas City refinery. These 
are of the atmospheric and mechanical types. In the 
latter category are both induced- and forced-draft de- 
signs. Expansion of the refinery and other local in- 
dustrial growth greatly increased the water with- 
drawal from the sub-surface supply. This resulted in 
the lowering of individual well levels, thus increas- 
ing pump-head requirements and pumping costs. 
Trend projection indicated future decrease in well 
capacities when levels subsided sufficiently that well 
construction precluded further pump lowering. 
Therefore, it became economically desirable to sup- 
plement the cooling towers by additional conserva- 
tion measures. 

During the war years the accelerated expansion 
of industries in the locality again increased markedly 
the water-well pumpage. This has manifested itself 
ir subsidence of the ground. In certain areas of the 
refinery, settlement in excess of two feet has been 
observed. This new problem, added to the economic 
factors, has prompted the refinery to adopt every 
reasonable conservation method so as to keep the 
water withdrawal from the ground at a minimum. 


Underground Water History 
The subterranean waters in the Texas City area 
generally are classified into four groups by theif 
geological location: (1) water in the alluvial de 
posits; (2) the Beaumont clay formation; (3) the 
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Circulating system for handling 50,000 gallons per min- 
ute. Outdoor pump station and steam plant in rear. 
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Generalized geologic section from Conroe southwestward to Galveston. 








Lissie formation; and (4) the Goliad sands. Figure 

1 shows these in an idealized geologic section. The 
Lality of water in the alluvium is good but of no 
consequence because of the small quantity. Water 
from the upper sands of the Beaumont formation is 
comparatively low in total solids, chloride, and hard- 
ness; however, this source alone cannot supply the 
total plant need. The greatest withdrawals by the 
refinery are from the lower Beaumont or “Alto 
Loma” sand which yields water that is considerably 
higher in mineral content. The water obtainable from 
the lower formations is unsuited for most uses. 


Withdrawals of ground water in the Texas City 
area began about 1893 but no accurate record of con- 
sumption was obtained until 1930. At that time the 
pumping rate was approximately 1.5 million gallons 
per day. Because of Texas City’s rapid industrial 
growth, which included the construction of the Pan 
American Refinery, the rate rose to 23 million gal- 
lons per day by 1944, or approximately fifteen times 
that of 1930. 

The tremendous increase in ground-water with- 
drawals (Figure 2) has resulted in a serious lower- 
ing in static well levels. Originally all the wells in 
Galveston County had sufficient artesian pressure 
to obtain free flow. In 1865 an artesian head of eight 
feet above the land surface was recorded for two 
wells in Texas City. Since then the artesian pressure 
has steadily declined because of the increased pump- 
ing rates until the static levels are now as much as 
160 feet below the surface. Annual rates of decline 
have averaged from 8 to 14 feet since 1934. This 


situation has resulted in depletion of the low-capacity 
upper sands and necessitated increased withdrawals 
from the lower sands which contain water of higher 
solids content. Hence, the trend definitely is toward 
inferior water. 

As the static levels in the wells declined, it be- 
came necessary at the refinery to lower pumps from 
time to time, adding stages and increasing motor 
horsepower to maintain design capacity. Also, va- 
rious methods were adopted to effect conservation. 


Plant Water System 


As shown i. .igure 3 the present water supply ° 
system consists of 10 wells varying in capacity from 
600 to 1500 gallons per minute and in depth from 
600 to 1000 feet. Water drawn from the shallow 
Beaumont sand is used primarily for supplying 
boiler-feed water because of its lower solids con- 
tent. Each of the other wells discharges directly into 
the service water system which supplies the various 
other plant needs. 

Where cooling towers proved impractical, well 
water supplying small process units (and other fa- 
cilities) is discharged to the circulating systems for 
makeup in order to keep the well pumpage at a mini- 
mum consistent with economical operation. Until 
the well-water supply became critical, the conser- 
vation (or recovery system as it is called), was com- 
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Well water consumption. 
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Schematic layout of service water, boiler feed water, and water conservation systems. 
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Partial conservation. 


paratively simple, as shown schematically in Figure 
4. For example, because of the small heat load of 
the No. 1 Pipe Still, it was found economical to sup- 
ply water directly from the water wells and then 
utilize this water as makeup to the circulating sys- 
tem operated in connection with a thermal cracking 
unit. This inexpensive installation resulted in a two- 
fold reduction in cost; it eliminated the necessity for 
a cooling tower and, because of the lower well-water 
temperature, permitted the installation of less cool- 
ing surface in the pipe still. When a second pipe 
still was added later, it was determined that its water 
requirement approximated the required makeup for 
the cooling towers serving two other thermal crack- 
ing units and a polymerization plant. Consequently, 
no cooling tower was provided and the equipment 
was designed for and supplied with well water. 

As the refinery expanded and the water demand 
increased, further conservation facilities were installed 
to recover “usable” water for cooling-tower makeup 
in order to limit further withdrawals from the sub- 
surface supply and to minimize the lowering of the 
static level. Where practicable, the normal overflow 
or “blowdown” from the cooling towers was utilized 
for water- washing petroleum products. Improved 
chemical treatment of cooling-tower circulating wa- 
ter permitted higher concentrations of solids, con- 
sequent reduced “blowdown” and reduced well-water 
pumpage. Concentration of the circulating water as 
compared to well water averages 3 to 1. The present 
chemical treatment is as follows: 

1. A residual of 0.5 ppm of chlorine is maintained 
in the cooling tower basins to control algae growths. 

2. A residual of 50 ppm of sodium dichromate is 
maintained in the circulating water to effect an 
80-90 percent reduction in corrosion rates. 

3. A sodium metaphosphate residual concentra- 
tion of 2.5 ppm is maintained in the circulating sys- 
tem to minimize water-deposited scale. 

4. Sulphuric acid is added to the cooling water in 
some systems as a stabilizer to further minimize 
water scale deposition. 

By the beginning of 1946 the circulating water rate 
was approximately 160,000 gallons per minute, the 
makeup about 5900 gallons per minute and the well 
pumpage 8900 gallons per minute. 

After the ground subsidence became apparent, fur- 
ther conservation measures were taken. In the power 
stations where well water was used previously for 
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FIGURE 5 
Full conservation. 





























cooling, connections were made to the circulating 
systems of the adjacent operating units. This made 
possible the maximum utilization of the cooling -tow- 
ers. All usable well water not.formerly recovered is 
now discharged into one of the cooling-tower basins 
and pumped into the service-water system for make- 
up to the other cooling towers and for additional 
process purposes. These various conservation meas- 
ures are illustrated in Figure 5. 

Since the first of the current year, the well pump- 
age has been reduced from 8900 to 6500 gallons per 
minute for comparable conditions of plant operation. 
The overall effect: of all recovery measures has re- 
sulted in a saving of approximately 50 percent. Fur- 
thermore, the,reduced well pumpage has tended to 
keep the level in the wells within a “pumpable” 
range and more recently has reduced the rate of 
ground subsidence. However, future static levels and 
ground subsidence cannot be treated on a plant basis 
but must be considered from the standpoint of the 
growth of the entire Texas City industrial area. 





Preferential distributor for supplying “once-through” well water from ¢ 
small process unit for makeup to three cooling towers. In the background 
—two atmospheric cooling towers for thermal cracking units. 
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Fat Oil Deethanization 





A. M. WHISTLER 
C. F. Braun & Company 


In AN absorption plant, fat oil leaves the bottom of 
the absorber with considerable amounts of methane 
and ethane. The absorption of these two gases is not 
from choice. Far better, could they be excluded in 
the absorption process. They are not wanted as prod- 
ucts. And worst of all, they give trouble further on 
in separating out the desirable fractions. 

Several methods have been used to rid the fat oil 
of all, or even a part, of these two constituents. The 
commonest method is so-called flashing into a drum 
at lower pressure. This is really a one-step fractiona- 
tion. It is useful, but it has the disadvantage of every 
single-step fractionation: poor separation. 

About 15 years ago, so-called fractionat‘ng- 
absorbers were tried. Two or three trays were added 
below the gas inlet of the absorber. A small steam 
coil was inserted into the fat oil at the bottom. No 
real gain resulted. Reboiling was too small for any 
substantial removal of methane and ethane. 

Several years ago, propylene became valuable in 
certain petroleum-chemical plants. One of the large 
oil companies built an absorption plant for high re- 
covery of propylene. It built a fat-oil fractionator for 
removal of all the methane. About half the ethane 
was removed also, without undue loss of propylene. 
All this was based on careful paper work before con- 
struction. 

During the preliminary process work on a plant 
built about a year ago, the question was voiced, Can 
the ethane also be substantially removed from fat oil 
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FIGURE 1 
Simplified flow of Plant A with far oil deethanizer. 








a ER cost of a fat-oil deethanizer is higher than the 
usual type of plant. For practical purposes this extra cost is fuel 
cost. The fat-oil deethanizer does not fit certain cases. Where 
the primary purpose is recovery of propane or propylene, a special 
plant is required. Nor does it fit the case where a sidestream of 
propane is sufficient in quantity and quality, to supply the market. 
Operating cost, and to some extent first costs, make it unattrac- 
tive. Where oil-rates are set by butane recovery, and a good 
market for propane exists—the fat-oil deethanizer has excellent 
possibilities. 











without too much loss of propane? The answer re- 
quired a lot of tiresome paper work. But the paper 
work showed the idea to be practical. 

Guarantees quoted were as follows. Propane reten- 
tion, 70 to 80 percent of that absorbed in the main 
absorber. Propane purity 90 to 95 mol percent. Off- 
hand, there seems no point in quoting a range. The 
lower figures of 70 percent retention and 90 percent 
purity are all that had to be met. But the higher 
figures were useful. They indicated what the plant 
would probably do. 


Absorber Operation 
Figure 1 is a simple picture of the flow. The main 
absorber operates like all absorbers. In it, over 95 
percent of the total butanes are absorbed, and over 
60 percent of the propane. The fat oil then goes to 
the middle of the deethanizer. Think of the fat-oil 
deethanizer as a fractionator. It has reflux. And it 
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TABLE 1 
Plant A—Acceptance Test Plant Balance 








































































































VAPOR STREAMS DRY GAS FROM 
WET GAS TO PLANT DRY GAS FROM ABSORBER paves DEETHANIZER 
-| Recovery 
Gal./ MSCF/ Gal./ Gal./ MSCF/ Gal./ in Main Gal./ MSCF/ Gal./ 
Mol Percent MSCF 24 Hour | 24 Hour | Mol Percent | MSCF 24 Hour | 24 Hour Absorber Mol Percent MSCF 24 Hour | 24 Hour 
CO2 0.60 119 0.60 =| 100 | Ry 1.00 13 
H20 ' tt ey 0.42 6 
Ci ; 82.81 16,376 89.17 . 14,800 es ace 56.60 ‘ 759 
Ca 8.92 1,766 oa 7.89 , 1,311 fn ere 30.05 : 403 
Cs 4.92 1.350 974 26,680 2.26 0.620 375 10,300 61.5 11.51 3.159 154 4,230 
ICs 0.68 0.222 135 4,395 0.03 0.010 5 166 96.1 0.30 0.100 4 134 
NC, 1.20 0.378 248 7,480 0.03 0.010 5 166 97.8 0.10 0.032 1 43 
ICs 0.26 0.095 51 1,880 0.02 0.009 4 149 | 0.02 0.010 j 13 
NCs 0.20 0.07 40 1,425 : ‘ ; 97.9 4 ; 
Cot 0.41 0.189 81 3,740 j 
100.00 2.306 19,790 45,600 100.0 0.649 16.600 10,781 behe 100.0 3.301 1,340 4,420 
| | 
Liquid Streams Material Balance 
DEPROPANIZER OVERHEAD DEPROPANIZER BOTTOMS TOTAL OUTLET STREAMS 
Mot | Liquid | Gal, | Liquid Gal. MSCF Gal./ | Outlet 
| Percent Percent 24 Hour Mol Percent Percent | 24 Hour 24 Hour 24 Hour | Wet-Gas 
Ci Trace Trace Ci 15,559 | . 0.951 
Ca 0.30 0.26 31 C2 1,74 | 0.971 
Cs 99.52 99.52 11,842 1.9 1.52 280 C3 26,652 0.999 
IC4 0.18 0.22 | 26 23.3 22.38 4,140 IC4 | 4,466 1.016 
NC. 422 | 38.94 7200 | NC4 | 7409 | 0.991 
Cot | 326 | 37.16 6,880 | Cs+ 7,042 | = 1.000 
nn - — ——E =e —EEEe ne —- --—- —-- } 
100.00 100.00 | 14,890" | 100.0 | 100.00 |  18,500¢ | 





* Wet-gas less absorber dry-gas, deethanizer dry-gas, and depropanizer bottoms. 


t Based on production from 1 pm to 3 pm. 








Recovery 
PROPANE | BUTANES PENTANES PLUS 
Absorbed 16,380 Gal./24 Hr. Wet Gas 11,875 Gal/24 Hr. Wet Gas 7,045 Gal./24 Hr. 
Losses: Losses: Losses: 


Ce Overhead 4230 


C1 Dry Gas. 332 C1 Overhead. 149 




































































































Based on C4 Bottoms... 280 Ce Dry Gas.. 177 C2 Overhead. 13 
- 4,510 C4 Overhead 26 —_— 162 
Wet Gas Less Losses —— 535 
Percent Loss 27.6 Percent Loss 4.5 Percent Loss 2.3 
Percent Recovery. 72.4 Percent Recovery. 95.5! Percent Recovery. 97.7 
Based on Based on Propane in Fat Oil Wet Gas... 11,875 Gal./24 Hr. Wet Gas 7,045 Gal./24 Hr. 
Liquid Products Production 11,340 Production . 6,880 
Percent Recovery 95.62 Percent Recovery..... 97.7 
Contract Depropanizer Overhead to contain not less | Depropanizer Bottoms to contain not less Not Specified. 
than 70 percent of the propane absorbed in than 95 percent of the total Butanes in the 
the Main Absorber. Overhead to be not Wet Gas. 
less than 90 percent pure Propane. 1 1C4 93.2, NC4 97.2 
21C4 94.3, NC 96.3 
Sieidteatciadigeeimememnanm inn igusenstsnsas — " vishniiapiiaemnieniieiaitieiesin ‘ 
| 
BOTTOM TRAY- HOT OIL 
TEMPERATURE 
CON TROL 
oe 
GARTITION / 
ABOUT 365 F 
360 F 
EXCHANGERS 
ABOUT 200F 
TO STRIPPER 
Cgpgmend 7 
LEAN OIL 
ABOUT 450 
4 ABOUT 215F 
WATER 
DRAIN 
i FIGURE 2 
Hookup at bottom of fat oil 
deethanizer. 
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Plant A acceptance test. 











has reboil. The unusual feature is that the reflux is 
lean oil, not condensed overhead. 

Figure 2 shows the reboiler hookup. The liquid 
section in the bottom is divided into two compart- 
ments. Fat oil drops from the bottom tray into the 
left-hand side. It is then pumped through exchangers 
and into the right-hand side. 


Temperature Differences 


An important feature is the difference in tempera- 
ture between the two compartments—the first sec- 
tion is some 200° F. as against 365° F. in the final 
section. These temperatures allow the use of counter- 
current heat-exchange with the hot lean oil. The 
only direct heat used for reboiling the deethanizer is 
a small amount for hour-to-hour control of the final 
temperature. 

Now for actual results. Figure 3 gives averages 
of temperatures, pressures, and flows fur one accept- 
ance test. Table 1 details the plant balance for the 
same test. Gas streams entering and leaving the plant 
are given at the top of Table 1. From these, balances 
on methane and ethane can be made, since none of 
these two go on with the liquid products. Accuracy 
of this balance is shown under material balance. 

Butanes and pentanes are balanced in two ways, 
under recoveries. One way is by comparing gas-in 
and gas-out. The other is by comparing product in 
tanks with gas-in. The two methods check fairly 
well. Unfortunately, the liquid meter on propane 
failed. The volume could not be measured. Depro- 
p: sizer overhead is obtained by subtracting bottoms 
and dry gases from wet gas. This is for C, plus only. 

Initial operating conditions were set to closely fol- 
low those computed. It was almost three weeks later 
that the first test results were obtained. The results 
were a little surprising. Especially in the propane 
purity of some 99.5 percent. 

A second test practically duplicated the first except 
that ethane in the propane was practically nil. Also 
propane production was some 2000 gallons per day 
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greater. The third test. was. a quickie. Ethane in 
propane increased to a little over 1 liquid vol percent 
while recovery of propane went up to 78 percent of 
that absorbed. Later tests, we understand, gave 
about the same results. There was, at that time, no 
point in trying for increased propane of lower purity. 
First, the propane tanks were not ready. And second, 
time was not available for experimentation. 
Limits 

One natural question is, What are the limits of 
the fat-oil deethanizer? This is too big an order to 
cover all possible conditions. But we can give some 
ideas as to limits. The important point to keep in 
mind is the final bottom temperature. This is deter- 
mined by two conditions: (1) pressure, and (2) 
amounts of propane and butanes in the bottoms. 

Thus, lean gases are not so good for fat-oil de- 
ethanizing. The wet gas given in Table 1 is not far 
from the limit. Pressure depends finally upon pro- 
panes and butanes, once the temperature is set. For 
conditions of Figure 3 and Table 1, 150 psig in the 
deethanizer is not far from the limit. To sum up, the 
natural field of the fat-oil deethanizer is for gases that 
are at least as rich as, or richer than, the wet gas of 
Table 1. 

Another point is heat recovery. This depends 
chiefly upon the bottom-tray temperature. In our 
test conditions this is about 200° F., we note from 
Figure 3. The final temperature is 365, or a rise of 
150° F. As the richness of the gas changes, the big 
change is in the final temperature. The bottom tray 
does not change anywhere near as much. 


Improved Fractionation 


Another natural question is, can fractionation be 
improved? With respect to separating ethane from 
propane, the answer is yes, but not much. More oil 
would be put over the top of the deethanizer. And 
the final bottom temperature would be raised. This 
is in effect, increasing the reflux. 

To help us find the proper niche for a fat-oil de- 
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ethanizer, let us divide absorption plants into three 
main groups. First, where from 50 to 90 percent of 
propane, or more probably propylene, is recovered. 
The second, where propane can be readily marketed. 
But propane is stilk not worth expensive plants. Oil 
rates are set by butane recovery. Third, where pro- 
pane cannot be sold as a product. 

The fat-oil deethanizer does not fit the first case. 
Too much propane is still lost. And it does not fit 
the third case because of extra operating expense in 
fuel. It does appear to have a field in the second case, 
as the following analysis will show. 

To make comparisons, we have chosen the unit 
shown in Figure 4. Call this Unit B. And the unit 
with the fat-oil deethanizer of Figure 1, Unit A. 
Unit B is a very common hookup. The reabsorber, or 
equal, must be included for vents from both flash 
drum and stripper accumulator to prevent loss of 
butanes. A single still is used at 150 psig. A gasoline 
deethanizer is included, partly to hold propane, and 
partly to prevent undue ethane contamination. ° 

Production of propane for the two plants is shown 
in Table 2. Plant B has practically reached its limit 
in propane recovery. More butane and heavier is 
needed to hold the propane as liquid in the stripper 
accumulator. Increased oil over the reabsorber sends 
more propane to the stripper. But the additional pro- 
pane simply returns as vapor to the reabsorber. 


TABLE 2 
; Unit A Unit B 
Gallons per day, about................. 12,000 7,100 
SS re 7 ee 5,000 


Plant A returns about $52,000 yearly more than 
Unit B. This is gross return of course. To find net 
return, we must find first costs and operating costs. 
In the operating costs, let us set 10 cents per million 
Btu for fuel. And to be fair, we should deduct from 
the propane returns, its value as gas fuel at the 
plant boundary. Estimates of costs for the two units 
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FIGURE 4 
| Plant B. 





were made. Unit prices used in the estimates are 
those prevailing during construction of Plant A. Our 
estimate shows that the Plant A would cost about 
$40,000 less than the Plant B. 





TABLE 3 
Extra returns yearly, of Fat-Oil Deethanizer 
ODS 6 AK odckonéA Pen ee tAAaAb adhe eres hes $52,000 
SRE PETE ARE gE er aE Te 5,500 
Less fuel value of extra propane............ 15,000 
Other cost. differences. on... wc ccc cc ccceccs. 
gS | Pree re ee eEr eer ee $31,000 


This gain still does not allow for the extra first 
cost of Plant B. Here is how we might make such an 
allowance. Say we wish to pay off original costs in 
four years. The man with the Plant A would have 
$165,000 more in his bank account than the man with 
Plant B. This sum consists of $120,000 made on extra 
propane, and $40,000 that he did not spend on the 
original plant. The average is some $40,000 per year 
for the four years. 

All the foregoing assumes that propane can be 
sold as a product. What happens if propane liquid 
has absolutely no sale? Plant A costs $5,500 more per 
year to operate than Plant B. And the cost of Plant B 
goes down because the gasoline-deethanizer comes 
out. But the reabsorber stays in to hold butanes. 
Other items remain the same. The cost reduces by 
about $50,000. This credit seems low. A gasoline- 
deethanizer installed by itself costs much more. 

But in making our estimate, the gasoline-de- 
ethanizer was given all the breaks possible in first 
cost. Miscellaneous expenses were not increased. 
And more than full allowance was made for simul- 
taneous construction. Only ‘$50,000 was put in for 
this column, so that is all we can take out. 

This “no propane” picture makes the fat-oil de- 
ethanizer uneconomical, by the $5,500 per year for 
extra fuel. And the plant for no-propane costs a 
little less. 
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Resistance 
Thermometry 


ELMER W. HAYES 
General Petroleum Corporaticn 


OPenwirres of a resistance thermometer de- 
pends upon the variation with temperature of the 
resistance of an electrical conductor. 

Pure metals, when subjected to change in tempera- 
ture, will have a like change in resistance. There are 
many characteristics necessary for an industrial re- 
sistance thermometer, the most important ones being 
reproducibility and constancy of resistance, and a 
convenient and simple relation between temperature 
and resistance. 

Platinum in its purest form has the most desirable 
properties for use in thermohms up to a temperature 
of about 1000° C., and when properly calibrated it is 
possible to measure to 0.05° C. 

For industrial work, the platinum thermohm is 
used. between —40° F. and 800° F. 

Nickel, having a very desirable relation between 
temperature and resistance in the lower temperature 
ranges and being more economical, is used for therm- 
ohms in the approximate ranges between —240° F. 
and -+250° F. Copper is also used in the ranges be- 
tween 0 and'350° F. 

Resistance thermometers can be used where the 
temperature limits are within the suitable ranges, 
where it is possible to protect the element from con- 
taminating gases and excessive vibration. Most of 
the above precautions hold true when using other 
means of measuring temperatures. Since its intro- 
duction by Siemens about 1871, and its improvement 
by Callendar in 1886, the resistance thermometer has 
been adapted for many uses, including primary 
standard between —40° C. and +450° C., measure- 
ment and control of temperature on aircraft, petro- 
leum processing, air conditioning, refrigeration, and 
for any service where it is desirable to measure or 
control temperature to a very close degree of accu- 
racy. Speaking of control, it is possible to indicate a 
differential temperature with an accuracy in the order 
of .0004° F. with resistance thermometers. 

Resistance thermohms may be constructed in 
various ways to produce the desired shape, size and 
properties necessary for the job at hand. Probably 
the most common type used in petroleum refining is 
the 74-inch platinum thermohm, which usually is 
made with about 24 inches of No. 39 especially 
selected platinum bare wire wound on a mica unit 
about 3 inches long by 5/16-inch diameter. The unit 
is built up on two pieces of mica, so arranged as to 
form a cross. The wire touches only the edges of 
the mica. 

The winding is installed in a manner that will per- 
mit the start and finish of the unit to appear in the 
same general area with respect to temperature gradi- 
ents to prevent any thermocouple effect, and for like 
reasons the extension wires from the platinum unit 
to the terminal head are made of gold or platinum in 
the caes of a precision standard unit, or of chromel in 
the industrial unit. 

The wire is wound on the cross and spot welded to 
the terminals placed in its protector tube which is 
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Pie phase of petroleum processing, from the drafting room, 
through construction and operation, is in a large way, affected 
by temperature. One of the oldest, and probably most accurate 
methods of measuring temperature, is Resistance Thermometery. 
This paper is intended to deal with the principles of operation, 
construction, and maintenance, rather than the glorification of 
the resistance thermometer or thermohm. It was prepared as a 
contribution to the Instrumentation Course of Southern California 
Meter Association,.and was released to the association's mem- 
bership as Publication No. 25, Paper No. 1. 











about 3-inch, outside diameter, thin‘wall nickel 
tubing. The unit then is placed in a standard steam 
bath at atmospheric pressure. A reading is observed 
at approximately 212° F. and compared with the 
reading of a secondary standard in the same bath. 
The difference between these. readings is recorded 
and considered as one of the tie points of this unit, 
with respect to the standard curve. Then the above 
procedure is carried out in an oil bath near 600° F. 
and the differential observed and. recorded as the 
second tie point. 

The differential at 212° F. is, say, 35° F. minus 
and at 600° is 50° F. minus. This indicates that the 
unit being calibrated must be made shorter by cut- 
ting out a small piece of platinum wire in the unit, 
about %-inch. Then the above tests are repeated and 


additional cuts are made until the differentials are 


equal at each tie point. This means that we now have 
the“curve for the unit being calibrated parallel with 
that of the standard unit, but approximately 41° F. 
minus. This differential will vary between 30° F. and 
60° F. depending on the characteristics and proper- 
ties of the platinum being used. 

In order to shift the curve on the unit being cali- 
brated so that it will match the standard curve, it is 
necessary to place a short length of manganin (zero 
coefficient) wire in series with the thermohm. This 
resistance is adjusted to make the unit read the same 
as the standard and is usually silver soldered to the 
terminals on the inside of the terminal head, there 
being four terminals, one for each of the A, B, and C 
legs of the thermohm and one for the pad coil, so 
that the differential may be determined at any time 
of future calibration. This two-point check serves 
very well for thermohms used in the middle tempera- 
ture ranges. Where accuracy is needed throughout 
the full range, the practice is to calibrate at ice point, 
steam point, and the boiling point of sulphur. 

These calibrations are made with a resistance 
bridge, using two slide wires so arranged as to give 
a constant one to one ratio. See Figure 1. 

The slide wires “S” and “S,” rotate together on 
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the same shaft, their resistance so proportioned by 
the contacts “V” and “V,” on the slide wires that a 
constant one-to-one ratio is obtained on the two arms 
of the bridge. The resistance of the arm “VV,” is 
always equal to the resistance of the arm “V,A,.” 
The bridge is brought to balance by rotating the 
slides until the resistance arm “VRC” is equal to the 
resistance of “T” (the thermohm). With this circuit, 
the resistance of the leads from “R” to “T” and from 
“A,” to “T” have no effect on the reading as long as 
these leads are of equal resistance. 

As the contacts “V” and “V,” are not in the meas- 
uring circuit, contact resistance at these points will 
have no effect on the accuracy of the reading. Like- 
wise any normal variation in battery voltage will not 
affect the reading. 

This method of measuring temperatures is desira- 
ble in miany cases, as it is possible to design the 
bridge so that the full scale range is in the order of 
20° C. and operating over such a narrow range it is 
possible to measure and control to a very close 
degree of accuracy. 

The general principal of measurement is the same 
with all resistance thermometers ; however, there are 
various types of instruments used for measuring the 
change in resistance of the unit. 

The potentiometer method is one-where the resist- 
ance is expressed in terms of a standard resistance, 
the ratio of which will depend on the ratio of the 
potential drops across two resistances when carrying 
the same current. See Figure 2. 
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In this circuit the variation of resistance of the 
connecting wires have no effect on the accuracy. Due 
to a constant current being necessary, this method is 
not used as often as the balance or bridge method. 

The deflection method may be used in unbalanced 
bridge circuits with reasonable accuracy, or in a 
circuit where the thermohm is placed in series with 
a galvanometer and regulated battery voltage. How- 
ever, when the deflection method is used one must 
depend upon the accuracy of the current-driven 
movement of the galvanometer and in the case of the 
null method of reading, as in the balanced bridge and 
potentiometer types, the reading is taken at zero 
current, which seems the most widely used system. 

The instrument should be installed in a location 
where it is reasonably free from dirt, oil, and exces- 
sive vibration. The connecting wires to the therm- 
ohm should be pulled in a conduit in a careful man- 
ner so as not to change the resistance of the wires 
during ‘installation, all splices should be carefully 


140 


{650} 





soldered, as a change of resistance in the order of 
0.018 ohms will mean 1 degree error in the case of 
the 10-ohm platinum thermohm described above. The 
Siemens three-wire method of compensation allows 
lead wires of considerable length. This system em- 
ploys a bridge of constant one-to-one ratio, the “A” 
and “B” leads to the thermohm, being, in actuality, 
extensions of the bridge arms. If both these leads are 
of the same resistance and are pulled in the same 
conduit so that they have common changes in resist- 
ance, due to temperature changes along the conduit 
run, the circuit conditions have been complied with. 
Such leads can be extended without changing accu- 
racy but with a loss in sensitivity which can be com- 
pensated for by raising battery voltage. Battery volt- 
age should, however, be low enough that the current 
through the masuring coil will not generate enough 
heat to affect t’ _ .alibration. 

The lead wires may be checked at the time with a 
standard check coil designed to work with the instru- 
ment to be used. It is‘connected to the thermohm end 
of the circuit and a reading taken with the instru- 
ment. It should read the temperature indicated on 
the check coil if the “Z” and “B” legs of the circuit 
are of equal resistance. If it reads high, it means that 
the “A” leg is higher in resistance than the “B” leg. 
This, of course, is true if the instrument has been 
checked with the check coil connected directly and 
found to be correct. 

In some cases, it will be found that two of the 
three wires will be of equal ohmage and the one that 
is off can be used for the “C” leg. If this is not the 
case, then after it has been proven that it is not 
padding an intermittent circuit, the “A” or “B” 
circuit may be padded with manganin wire to make 
them of equal resistance. 

The instrument and circuits may be checked peri- 
odically with a check coil, which will detect worn 
slide wires, faulty circuits, and lack of sensitivity. 

This check coil is a non-inductive coil wound with 
manganin wire to an ohmage that meets the specifica- 
tions for a designated temperature within the range 
of the instrument being tested. 

Multipoint instruments of resistance type have 
selector switches that are operated either manually 
or by motor-drive. These switches must be kept clean 
and well lubricated by a clean non-corrosive oil as 
this switch will normally switch the “A” and the “C” 
circuits, and any change in contact resistance here 
will introduce an error in the readings. 

A spare point on the instrument connected to a 
check coil will serve as a continuous check on the 
overall accuracy of the instrument. 

Advantages in use of Resistance Thermometers. 

1. Can be designed to have a greater accuracy than other 
types of temperature measurement. 

2. Greater distance allowable between instrument 
thermohms than with the direct-expansion types. 

3. Lower temperatures can be measured than with the 
pressure-type thermometer. 

4. Can be used effectively in the range of normal ambient 
temperatures where the thermocouple is not dependable. 

5. Not critical to normal changs in‘operating voltage. 


6. Requires no cold-junction correction. : 
7. Cost of copper leads as against compensating lead wire. 


Disadvantages in Use of Resistance Thermometers 

1. Initial cost of the thermohm. 

2. It is affected by excessive vibration. 

3. Platinum absorbs-metallic vapors when operated at high 
enough temperature to show color—approximately 900° F. 
This alloys the platinum and changes the calibration. In this 
it is similar to any platinum thermocouple and if protected 
by proper ceramic tubing a thermohm may be used at ele- 
vated temperatures. 

4. The necessary precautions in the extension lead wires. 


and 
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Thermal Reforming Unit 
Improves Naphtha 
Uctane Rating 


| | RRR a low-octane naphtha into a high- 
octane product for blending stock is one of the oper- 
ations accomplished by The Caminol Company in its 
refinery at Hansford, California. The naphtha charged 
has a consistent gravity of 44° API and octane rat- 
ing of 45-47, while the reformed product has a gravity 
of 51° API and octane rating of 75, with distillation 
range from 90° F. initial to 390° F. end point. The 
operation is performed with a loss of only 9.5 per- 
cent, principally gas which is further processed 
through a subsequent absorber from which uncon- 
densible fractions are piped to the refinery-fuel sys- 


tem. 


The reforming unit was designed by The Caminol 
Company’s engineers as a wartime expedient to pro- 
duce commodities entering into high-octane motor 
and was completed in the early summer of 
. The unit in postwar operation is producing a 
stock ideally suitable for motor fuel when blended 
with other products of the refinery, as the reformed 
product has good lead susceptibility. 

The reforming unit is compact and is located with- 
in the area of the principal units of the refinery. It, 





Reformer used by The Camanol Company to reform 44 API naphtha 
into 51 API gasoline having an octane rating of 75. Below is a flow 
diagram of the installation. 
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Bottoms-to-charge excahngers installed beside liquid receiver 


however, is complete within itself, containing its 
own furnace, pumps, fractionator and water system. 
It is dependent upon the remainder of the plant for 
the stock with which it is charged, and is connected 
in such a manner with the thermal-cracking unit that 
the condensate from the fractionating column may 
be passed into a transfer system with the product 
from the cracking plant. The reformer production is 
handled separately from all other material in the 
plant, and remains separate until it is used as blend- 
ing stock for motor fuel. The raw product is stabi- 
lized to the Reid vapor pressure most suitable for 
current use, and the undesirable and uncondensed 
fractions are passed through an absorber for recov- 
ery of what might have been carried over in the 
vapor state. 

The furnace of the reforming unit is designed for 
8,500,000 Btu per hour, and has 1,750 square feet of 
effective surface. The fuel may be either oil or gas 
supplied to three combination burners. The tempera- 
ture of the furnace and of the commodity passing 
through the tubes is controlled by a recorder-con- 
troller through a pressure balanced 
valve on the fuel-gas line. The 
naphtha charge stock is pumped to 
the furnace by a horizontal 10x 3 x 
12 duplex steam pump at a normal 
rate of 22 gallons per minute. The 
commodity handled by this pump 
flows through a 1'%-inch line, first, 
through a vertical bank of 4 shell- 
and-tube bottoms-to-charge ex- 
changers, each unit having a 6-inch 
shell and each is 240 inches long, 
containing a total of 164 square feet 
of exchangers surface. From these 
exchangers the naphtha is trans- 
ferred to a vertical bank of two 
fractionator overhead-to-charge ex- 
changers which are 14 inches in 
diameter and 176 inches long, con- 
taining a total of 244 square feet 
of exchanger surface. 

The naphtha is processed in the 
furnace through a bank of wall 
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tubes in the stack end of the heater, 
thence by cross-over to a similar 
bank in the burner end, and finally 
through a double row of tubes in- 
stalled in the roof. The pressure 
maintained on the commodity at 
the outlet of the furnace tubes is 
500 psig, and the final temperature 
is held at 1,050° F. To remove the 
“sting” of the high temperature 
from the material leaving the fur- 
nace, bottoms from the fractionat- 
ing column are pumped by a motor- 
driven, constant-speed pump which 
is set to deliver 6 gallons per min- 
ute. This quench is introduced into 
the circuit between the outlet of 
the furnace and the control slide 
valve so that the temperature of 
the commodity entering the frac- 
tionator is maintained at 975° F. 

This fractionating column is 42 
inches outside diameter and 44 
feet high, contains 16 bubble pans 
and 4 side-to-side trays. It is operated at a pressure 
of 200 psig, and reflux is, pumped to the top section 
at the rate of 22 gallons per minute, or with a ratio 
of 1:1, feed to furnace and reflux to the column. The 
pump employed to deliver reflux from the overhead 
vapor condensate receiver is a simplex 5 x 5 x12. The 
overhead vapors pass through an extra heavy 6-inch 
vapor loop to the vapor-to-charge exchangers and 
pass downward to a single condenser unit, 24-inch 
shell by 192 inches long, containing 1,220 square 
feet of surface. Water for cooling the vapors is 
pumped from the basin of a tower built especially for 
the reformer unit, by a single-stage centrifugal pump. 
Condensate and gas flow downward to the receiver 
below the condenser, and the reformed product flows 
to storage through a stabilizer to obtain the desired 
Reid vapor pressure before blending. Gas from the 
receiver passes to an absorber operated at 40 psi to 
recover any valuable fractions before the residue en- 
ters the refinery fuel lines. 





Pump setting in the reformer unit of The Caminol Company 
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DR. N. MAYER 
Translated by E. J. Barth, Petroleum Technologist—“Oel u Kohle,” No. 2, Jan., 1943 


| 2 ORDER to design a properly functioning frac- 
tionating column, as well as to superintend the, oper- 
ation of a complete system of distillation equipment, 
it is of prime necessity that certain physical proper- 
ties of petroleum be reviewed and understood. 

The many constants on petroleum functions neces- 
sary to characterize all their properties which can be 
determined in the laboratory are not always readily 
found in the literature; moveover, many of these 
physical tests are fairly complicated and are tedious 
procedures belonging in the physics laboratory. 


The constants most important to determine or 
evaluate in any study of petroleum fractionation are 
the boiling-point determinations, specific gravity, 
specific heat, heat of vaporization, thermal capacity, 
critical data, molecular weights, etc. Accurate data is 
fairly well scattered in the literature and rather 
meager. We will, therefore, discuss these constants 
and show where they enter the calculations in frac- 
tionation problems. 


Latent Heat of Vaporization 


Latent heat of vaporization, according to defini- 
tion, is the quantity or amount of heat which must 
be employed to convert unit or total weight of prod- 
uct at its boiling point into vapor at the same tem- 
perature. According to definition, the underlying no- 
tion of heat vaporization is further distinguishable 
into inner and outer heat of vaporization. The outer 
heat of vaporization is the external work, expressed 
as heat units, which must be furnished to secure 
vaporization. This amount of work is employed or 
used in offsetting or overcoming the external pres- 
sure, Its value in absolute vacuum is therefore zero. 
The internal heat of vaporization is the energy dif- 
ference, expressed in heat units, between the sat- 
urated vapor and equilibrium or saturated liquid. Its 
value is dependent on the nature of the fluid and is 
a constant at given temperature and. pressure. 


These relationships can be viewed as follows, 
keeping in mind the main important items in the 
kinetic theory of liquids.* 

The molecules of an ideal fluid can be postulated 
as consisting of complete, separate, equally elastic, 
round balls which cannot be compressed together— 
incompressible. The attractive or adhesive power of 
the molecules is equal in all directions so that these 
forces are mutually neutralized or annulled. 


In the interior of the fluid the molecules therefore 
behave toward one another as if they experienced no 
force or forces from any neighboring molecule. Con- 
ditions are quite different at the surface of the liquid, 
or say oil-air interface, since in this case no such 
compensation can take place. The forces on the one 
hand will exert their power out beyond the surface, 
while on the other hand the molecules right in the 
surface will experience a pull in the direction of the 
inside or interior of the liquid. This pull toward the 
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interior has practically the same effect as a corre- 
sponding use in .external pressure. This apparent 
rise of an external pressure is designated as internal 
pressure. 

Since during any vaporization the molecules must 
be brought up to the surface from the interior of the 
liquid, a definite amount of work must be exerted 
which is employed and used to overcome the attrac- 
tive cohesive between the molecules, But since the 
molecular forces also exert attractions beyond the 
surface of a liquid, and whose effects become vanish- 
ingly small in the vapor phase, an additional amount 
of energy must be fed into the system in order to 
transfer the molecules from the surface or interface 
into the vapor proper. 

Let a designate the total work or energy required 
to transport the molecules from the surface of a 
liquid into the vapor state, n the number of molecules 
in a Kgm. of liquid, and E the mechanical equivalent 

E 
vaporize a Kg. of the liquid. 

From what has been said previously, the magni- 
tude of the heat of vaporization is dependent on the 
value of the internal pressure. 

The Clapeyron-Clausius equation is used in con- 
nection with calculations for heat of vaporization: 


al ap ry 
r=T aT (V:— V2) 


of a calorie, then small calories are required to 





where, p= vapor pressure 
T=temperature, °K 
r= heat of vaporization. 
V: V2, the respective volumes of 
vapor and liquid. 


Since the volume of liquid compared to the vapor 
volume is very small one can neglect the liquid 
volume so that the.expression assumes the form: 

= T -*P 
r=T aT Wes cons ance | aa gce ao Ree 

Boyle-Charles law expresses. the vapor-volume 
relative to the weight-mass of vapor: 

va _RT 
Mp * 

The expression for v can be substituted in the 

above equation, obtaining: 


r= BE.) ‘o 
Mp \ aT 




















ap _ 1M (aT 
“2. x (5) eS eritk The (3) 
Integration of this expression gives: 
M 1 
Inp = — = (=-) Seder areata 
np R F FOP 0k. be» panded iss tpeats (4) 


This equation can also be written: 


rM 1 
“ (=~) +23log € 


r can now be calculated without difficulty since p, 


' 2.3 log p=— 
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the boiling point at normal pressure 1 Kgm. per sq. 
em., and all other units, except c, are known. 

G. Jaeger has shown in a mathematical contribu- 
tion? that constant c is merely the internal pressure 
P, and he arrives at the final formula: 


rM 
RT ) 
The internal pressure can be calculated for liquids 
whose physical properties are known. Jaeger further 
shows that it is possible in the case of ideal liquids 
to calculate the internal pressure from the compres- 


sibility coefficient (K), and the expansion coefficient 
(a). He derives the following expression: 





p= Pe 


a 
= —— T 
K 


Jaeger finds a value of 20,000 Kg. per sq. cm. for 
mercury, which very closely resembles an ideal fluid. 
Both methods of calculation were used and found to 
check. 

Since the internal pressure can now be derived 
from the expansion and compressibility values, and 
knowing the magnitudes of these values, which can 
be measured, one can now calculate the heat of va- 
porization purely thermodynamically; it must be 
pointed out that in calculations dealing with mercury 
the molecular weight of mercury is equal to the 
atomic weight. 


R= 0.848 Kg/m, T = 623 deg.K, p=1 Kg/sq. cm. 
r(200) __ 4. 2.3 log 20000. 











2.3 log 1 =—_e_ 0 848 : 623 
200 7 


= 61.2 g cal./g 


This value is in very good agreement with experi- 
mentally determined values for heat of vaporization 
of 62 g cal. For liquids which deviate more strongly 
f-om the ideal fluid due to their greater compressi- 
vility, the method does not appear applicable. 

Now, if the values for the vapor pressure of a 
liquid are known for two closely placed or adjacent 
temperatures, T and dt, the heat of vaporization can 
be calculated from the Clapeyron equation provided 
the corresponding value for the volume and molec- 
ular weight are known. 

These values or constants are not well known or 
easily accessible for petroleum and its fractions. One 
must therefore be content in practice’ to use empiri- 
cally derived simple formulae and rules for such 
calculations. Some of the more important formulae 
will now be discussed. One such formula is the well 
known Trouton law: 


rM = KT 


where, v = heat of vaporization small 
cal./Kgm. 
M = molecular weight 
K = Trouton’s constant 
T= B.P. in °K. at atmospheric 
pressure 


Constant K lies between 19 and 23 for petroleum hy- 
drocarbons. A useful average would be 21.5. 
Nernst* varied the equation to read: 
rM = T (9.5T — 0.0007 T) 


It should be mentioned that the author has derived 
a relation between molal heat of vaporization and 
temperature in °C., which between the range of —50 
and + 400° C., gives values in good agreement with 
the observed values presented in Table 1. 
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TABLE 1 


Relationship Between Molal Heat of Vaporization 
and Boiling Point 




















Mr 
Mr (cal’d)| (Found) 
or 1 gm Small 
mol in cal./g 

MATERIAL B. P. °C. |Small Cal. Mol. Observer 
n-Heptane......... 98 7.66 7.4 Maberry 
n-Pentane......... 36 6.3 6.12 Young 
dle wren @ x x 80.2 7.28 7.45 Young 
ee ee eee 80.1 7.28 7.25 Wirtz 
i, - 110.8 7.92 7.69 Shiff 
Ethyl-Benzole...... 134.7 8.42 8.1 Shiff 
m-Xylol 139.9 8.5 8.3 Shiff 
PN nc cce sound 125 8.2 8.1 Louquinine 
Acetophenone... ... 203.7 9.87 9.3 Louquinine 
ae 350 12.95 12.4 Person 
Ethyliodide.......: 72 7.11 7.17 Kahlenberg 
Ethyliodide........ 72 7.11 7.3 Andrews 
pT 56 6.77 7.27 Wirtz 
Amy! Propionate. . . 161 8.98 9.09 Shiff 
Ree _ —68.7 4.16 3.94 Estreicher & Schnerr 
0 Sa ae —60 4.34 4.5 Estreicher & Schnerr 
EG clades vue ena =e 1.48 1.34 Alt 
_ PRA. a 3.82 3.60 Estreicher 
MS cae pacecas 184 9,46 9.77 Shiff 
Iodobenzole........ 188 9.55 9.45 Young 
CN. 6 octave 767 21.7 23.7 Braune 
ES 159.45 8.95 8.6 Louquinitec 
eye SS pear 326 12.4 11.97 Person 











The above-mentioned empirical relationship is ex- 
pressed as follows: 
ue AR sees oe ey eee Prien & (10) 
where Mr is the molal heat of vaporization in cal. per gm. 
mole. and t, boiling point in °C at atmospheric pressure. 
The most interesting relationship between boiling 
point and molal heat of vaporization at atmospheric 
pressure was developed by W. Kistiakowski.* This 
relation contains only rational units, and values cal- 
culated by this equation agree well with observed 
data in all ranges of temperature. One desires to see 
the Kistiakowski equation placed in our modern 
text books on this subject since this equation fur- 
nishes more accurate values than Trouton’s rule. 
This Kistiakowski equation takes the following form: 
ee EE eRe ne a EES (11) 
or Q= RTInRT 


At atmospheric pressure: 
1X V=RT 
where Q = molal heat of vaporization 
V = molal volume in cu. cm. 
T= the Boiling Point in °K. at atm. pressure 
R= the gas constant 

The value of Q in small calories per Kgm-mol is 
then evaluated by substituting numerical values, us- 
ing logarithms: 

QO = 1.985 T (2.3 log 82.06 T) 

or O= 4:571 T (log 82.06 T) 

From a study of Kistiakowski’s work it is not 
quite clear whether his newly developed equation is 
thermodynamically founded, that is, by what thermo- 
dynamic reasoning can one arrive at such a relation- 
ship. 

The expression RT-In RT is by no means unknown 
in thermodynamics. Van der Waals’ says as follows: 

“RT times the natural log of this expression is 
equal to the thermodynamic potential up to a point 
dependent on T, a point which is, at various times, 
without significance to the relation of thermodynamic 
potential.” 

Comparing Trouton’s rule with the Kistiakowski 
formula it is seen that the Trouton constant com- 
prises or results in the value R(In RT); one may 
write: 

ce aR Te ONE MrGT RRS or ORE RMPY nme mE = (14) 
From this, it is seen that K cannot actually be a 
constant since it can be made to vary with tempera- 
ture. The expression set up for K explains also why 
Trouton’s rule is only valid or can be used in cases 
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where K fits some suitable boiling point, i.e., not 
limited to some definite constant value. 

By substituting equation (lla) in equation (6) 
we obtain: 5 

Penh acta 2 Oe SOS Bt an ee (15) 
e 

From this equation the internal pressure can now 
be easily calcuated from the single known boiling 
point at atmospheric pressure; the value of -R is 
82.06/1 atmosphere. 

The integration constant C in equation (4) is equal 
to the magnitude P, as mentioned above; it is evident 
since equation (4) can be written in the following 
form, ‘sing instead of the logarithm, the value of the 
log itself: 

C 
P= (ibn ‘eb.o%o-+ os see ORE A heeded eke Le RS kee (16) 
e BT 
Similarly, one can substitute the expression RT 
(In RT) for Mr, obtaining the following form of the 
equation : 





Pax aay 


a -1nRT 
el akT =Ce 


Since pressure p==1 atm. at the boiling point at 1 
atmosphere, we have further: 

Pee eee | at ckadeawuhc wes Maes bab ebee eeceen (18) 
For instance, calculating P for hexane (B.P.=68°C.) 


one will obtain for P a value of 27730 Kgm. per sq. 
cm. If one now substitutes this value in equation (5) 
and solving for r, we obtain: 
_ 2.3 X 4.44278 (0.848) 341 
86.1 

or 79.7 gm. cal./g. The experimentally determined 
value is 79.9 gm. cal./g. The agreement is very close, 
especially if one keeps in mind that the above solu- 
tion was calculated by slide rule. 

All these equations are valid only for non-asso- 
ciated liquids, in other words, therefore, not for 
water. In the case of associated liquids, heat of va- 
porization is affected by heat of association; since 
the latter may be positive as well as negative, the 
calculated heats of vaporization can easily be greater 
or less than the observed values, or in some cases, 
also equal to the observed values. Furthermore, these 
equations are also only valid for the boiling point of 
materials at atmospheric pressure. For pressures 
other than atmospheric one can calculate the heat of 
vaporization provided the change in external work 
energy is taken into consideration. The results, how- 
ever, become less accurate as one approaches the 
critical point, since the internal heat of vaporization 
decreases when approaching the critical point. 

To calculate heats of vaporization at other tem- 
peratures, from the value of r at the boiling point at 
atmospheric pressure, the formula of Thiessen® is of 
value: 


r = 34.1 Kg/m/g. 





Seen (Ree «uh ilnnn dc Sekai haa sed snes danse (19) 

where v:—heat of vaporization (in Kgm. cal./Kgm. at 
temp. T. 

v:= heat of vaporization at the Boiling Point at 


atmospheric pressure. 
d= Temperature T : Tx. 

In the case of mineral oils where molecular weights 
are not definitely known, the calculation for molar 
heat of vaporization becomes in such cases meaning- 
less. 

It is very difficult to find trustworthy formulas 
in the petroleum literature or data for calculating the 
molecular weight or heats of vaporization based on 
the mass behavior of petroleum fractions undergoing 
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distillation and fractionation. American investigators 
have therefore paid more attention to deriving more 
reliable data (perhaps as much empirical as before) 
but mainly to carry out accurate calculations for de- 
sign and correct operation of plant equipment for ° 
highest efficiency. So far, however, some newly de- 
rived formulas still leave much to be desired. 

We will now elucidate on the more common, well 
known formulae in greater detail: ae 

(A) Formulae to calculate heat of vaporization 
for average mixtures of petroleum hydrocarbons, and 
where the molecular weight is not necessary in the 
calculation: 

(1) Cragoe’s formula’ . 


am i (110.9 — 0.09t) 


where L= heat of vaporization in Btu per Ib. 
d= specific gravity at 60° F. 
t= temperature °F. 
(2) Weir and Eaton’s formula*® 


L = 241 — 102d — t (0.396 — 0.361d) — 
t? (0.000078d — 0.0002) 


L—again ht. of vaporization Btu. per Ib. 
d= density at 60° F. 
t= temperature in F. 

(B) Furtheg calculations for latent heats of vapor- 
ization : 

The author has occupied himself with the problem 
to find a method with which it is possible to calculate 
latent heats with some degree of accuracy of petro- 
leum hydrocarbon mixtures whose molecular weight 
is unknown. The procedure was as follows: 

It has been seen that molal heat of vaporization 
of a compound can be reasonably calculated with a 
good degree of accuracy from the absolute tempera- 
ture. On the other hand, it is known that the heat 
of vaporization for the unit mass of a hydrocarbon 
lies in general between 25 and 100 small calories. 
One could theorize that it ought to be possible also 
to develop a formula (by selecting a chosen average 
value for the heat of vaporization) which would 
make possible to calculate mole weights from boiling 
points. Employing for this purpose, for instance, 
Trouton’s law: 

Mr= KT 
then the molecular weight is related as follows: 
fe: See eur rnin terry Te YS (22) 


r 





One can now substitute an average value for r, 
namely 70, thus obtaining: 
we: ae. tC 

M= 70 70 ”) 
This formula does not satisfy many conditions, due 
to its inflexibility. This formula can, however, be 
made more useful by substituting t + 273 in place 
of .T; one obtains: 





a 











m= 23K 4 EW 273(21.5) ms 


r 70 
Cor OE OF .n. csdiwcinseeeednde inna (24) 
One has now a basic formula which by suitable sub- 
stitutions for r, and by greater application will yield 
a certain and closer approximation to the truth. By 
means of step-wise empirical mathematical treatment 
one can obtain a form such as M==84- at -+ bt?, 
which enlarges the scope of better evaluation and 
closer agreement with actuality. In this manner the 
author has obtained the following relationships for 
the calculation of mole weights for several hydro- 
carbon groups; the calculations are based on the 
boiling point of the respective hydrocarbon or its 


{655} 145 





























TABLE 2 
Actual and Calculated Molecular Weight of the Paraffins 
B. P: °C. Mol. Wt. Mol. Wt. 

PARAFFIN at 1 atm. (M) (Mb) Cal’d* 
SNES GATE 5% valde bie obo S GAs Webwag 60.2 86.0 83.4 
a a4 eke dik 6.54080 ve 6 46 ot 68.0 86.0 86.1 
SC iidd veV0s cbt ogi ésboee sacs 125.6 114.0 112.7 
I trait, baa nh Cone ope wtactes 119.0 114.0 109.4 
CA ued ch isc cer nsdeon ce ceed 174.0 142.0 141.0 
tenis c's ae ch betwwed eae é 166.0 142.0 136.0 
| RE RE Ry Pe PR EE 161.7 142.0 133.4 
LAS nc ccawissee nose ehicety 216.0 170.0 169.5 
EES Pere ee ape 210.0 170.0 165.0 
RTE SS oitte 6g gal abd. b's. 40 6 hem ¥ 254.0 0 182.8 
IM nds os 2 thon neues ceseky 221.0 184.0 172.9 
EGET SE ey ee a 552.5 198.0 197.2 
eee ae cee aut ée an 270.0 212.0 212.0 
ah be oan Sirs b Gul. 60.b.004% 0% 287.0 226.0 226.5 
Tit Mec encsncteedvedns 267.5 226.0 209.3 
DS 2%, ches Eulahds 0 bbe c dekh iE 317.0 254 253.8 
de Hos an cede tbedes tas ose 330.0 255.0 
es Dae ties ened o's CAnie 344.0 283.0 280.0 
MS ink We dk dtiileds 00g 4¢ 405.0 352.0 346.0 
nsw éee dv éeeuetavewedws hes 0 394.0 394.5 
EE es Wet. sh cena Cae 6% 461.0 422 413 











*By M =64+0.25t +0.0011t? 


TABLE 3 
Actual and Calculated Molecular Weights of Olefins 














. 
* Molal Ht. or 
Vaporization 
Mol. Wt 

B.P. | Mol. Wt. Mb Mr Mr 

OLEFINE t °C, (Cal’d)* M Mb 
Trees 68.0 84, 84.4 83.7 83.4 
CsHie De week’ 124. 112. 110.2 73.3 80.3 
Se 172. 140, 139.1 61.0 61.3 
EF 270. 210. 218.4 53.6 52.0 
Rs. da dno 260. 210. 209.5 52.4 52.5 
SUEIOS oc bodes ss 312. 252. 260.5 51.6 49.3 
SOR. shase'ee o 350. 296. 305.5 46.8 45.5 




















*By M =—65+0.19t +0.0014t? 


TABLE 4 
Actual and Calculated Molecuiar Weights for Cycloparaffins 




















Mol. Wt. 
Mb 

CYCLOPARAFFIN B. P. Mol. Wt. (Cal’d)* 
DEE ltl wa oy 6 Coat ee ots ot so << 81.0 84.0 84.2 
CH aes he amis bus é Oe hee 0.0 115.0 96.0 96.2 
Ecce ce dectcddebereeetese 147.0 112.0 112.3 
tt daecn bs 409d 0 ntVae bends s 172.0 126.0 124.1 
Cait 7 A nitih ad ba bedt sodas Med 0600 Ges 199.0 126.0 138.9 
IN ied a awa's hetagd 6 viet odvne'’s 145.0 126.0 110.5 
I Dads oo dean oes up sbde 172.0 126.0 124.1 
deine ks Fue bees tban ee dese ve 166.0 140.0 139.8 
eine eta eal a Mieke kan Wa 4b 157.0 140.0 133.4 
GEES SEC Perr ee reer es 171.0 140.0 143.2 
CEE Da ccbccusecsecestcoel seaces 140.0 139.0 
LS “Jee eeedven waaay ves 191.0 154. 158.7 
CisHa« Deen dd on dneedeotabenees 206. 168 171.0 
OS rE eres 204. 168. 169.0 
Eee re 230. 182. 183.0 














* By both the above-given formulae for cycloparaffins. Tables II-IV 
show Mol. Wts. and B. P. as taken from “Science of Pet. Vol. II, New York, 


1939.” 
series. The relationships are valid for hyrdocarbons 
containing over five carbon atoms. 

1. For the paraffins: 


M = 64 4+-0.25t+-O.0011te nw cece cece cece eee eees (25) 
2. For olefins (C,H,n): 

M = 65 +0.19t +0.0014t9 cece ecw eee ees (26) 
8. For cycloparaffins (C,H,,) : 

M = 64+ 0.16t + 0.0011t? (toCeHis) =... ee eee eee (27) 
4. For the higher members of this series: 

M = 64-+ 0.19t + 0.00160 6. cece cee cece eee (28) 


Tables 2, 3, and 4 show the comparison between 
actual mole weight and the weights calculated by 
the abcve formulae. It must be remembered that in 


146 = [656} 





the case of individual isomers some corresponding 
deviations must needs result, since mol weight re- 
mains constant, the boiling point being slightly dif- 
ferent. One can now calculate the molal heat of 
vaporization from the boiling point on the one hand, 
and the molecular weight on the other hand. 

The unit heat of vaporization is obtained from both 
these values. 

An example: 

We have before us a hydrocarbon of boiling point 

68° C. and a specific gravity of 0.655 at 15° C.; the 
U.O.P. characterization factor calculates to be 12.85; 
the hydrocarbon is, therefore, obviously paraffinic. 
Molar heat of vaporization: 
Mr = 5.6 + 0.021 (68) = 7.0 or 7000 small calories/ 
Kg-mol. The mole weight calculates to be 86.1. The 
heat of vaporization, therefore, is 81.3 small calo- 
ries/Kg. Normal hexame shows 86. as mole weight, 
a boiling point of 68° C., and heat of vaporization of 
80 small calories/Kgm. The agreement is satisfac- 
tory, since the error is only 1.6 percent. 

B. The Specific Heat For Fluid Hydrocarbon 

Mixtures 
The most familiar empirical formulae are: 
1. The Fortsch & Whitman formula’: 
— (t+ 670) (2.1—d) 
C ee (29) 





where: 
C= spec. heat in Btu per Ib. per ° F or ° Catt ° F. 
d= spec. gravity at 60° F/60° F. 
t=temp. ° F. 
2. The formula of Cragoe’®: 


1 
aa (0.388 + 0.00045t) 


where: 
C= spec. heat in Btu per Ib. per ° C. or ° F. at t° F. 
d= same as in (29) 
3. The Watson and Nelson formula: 


[0.6811 — 0.308d + ¢(0.000815 — 0.000306d) ] (0.055K + 0.35 


) 
had Soha as POE ids i 6S oO ul tine whale eek (31) 
where C = spec. heat; d, and t same as in (29) and where 
K = U.o.P: characterization factor. 


C. Specific Heat of Oil Vapors 
Use the formula of Watson and Nelson’: 


_ 40-4 va: 
Cp = 25 (t + 670) (0.12K — 0.41) 


The units are the same as in the above formulae. 
D. ‘Thermal Capacity 
1. Gould’s formula for liquid oils**: 


si — (0.388t + 0.000255t* — 12.65) 





where H=thermal capacity per lb. over 32° F. 
d= spec. gravity at 60° F. 
te: *F 


2. Thermal capacity for oil vapors by Weir and 

Eaton": 
H = (215 + 87d + 0.415 —0.104d)t + 
(0.00031 — 0.000078d) t? 
where H = thermal capacity at 1 atm. in Btu./16 over 32F. 
d and t same as above. 

For those who prefer the metric system of units 
instead of the American method, the formulae in A 
to D can be transposed by substituting the suitable 
following values: 


RicHt Hanp Lert Swe or Lert Hand 
L is substituted by 1.8L Corresponds to 0.555L 
C is substituted by 1.8C Corresponds to 0.555C 
t is substituted by (1.8t+32) Corresponds to (0.555t—32) 
H is substituted by 1.8H Corresponds to 0.555H 


T is substituted by (1.8t+492) Corresponds a pam 


(60F. = 15.5° C; 32F=0° C.) 
For L, C and H one obtains them small calories, 
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substituting °C for t in temperature. One would 
then not. have to change the constants and multi- 
pliers in the equations. For instance, formula (20) 
would then assume the following form: 


0.555L = Jz 1109 — 0.09 (1.8t + 32)] 


The same applies to the following formulae where 
the energy units and conditional units are expressed 
in the American (engineering) system. 

E. U.O.P. Characterization Factor, K 

U.O.P.Characterization Factor, K** is based on the 
following considerations: when petroleum is separ- 
ated into very small and narrow boiling cuts then 
for each of these cuts (from the same crude the fol- 
lowing is true, namely: the relation between the 
cube root of the absolute temperature in degrees 
Rankine (°F + 460) of the average boiling point (i.e., 
the 50 percent point) and the value of the specific 
gravity at 60° F. is always a constant: 

K= “VT 
d 
where T= middle or average boiling-point in degress Ran- 
kine (the absolute Fahrenheit scale) and d= specific gravity 
at 60° F. 

The value of K is 12.2 for Pennsylvania type oils, 
11-11.5 for Gulf type oils and 9.8-11.0 for cracked 
oils. The factor is a measure for the paraffinicity of 
an oil. 

The incorporation of this value into empirical for- 
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F. Heat Conductivity of Oils 
The formula of Cragoe”® is: 
f= a8 (1 — 0.00054) X 10° 
where {f= thermal conductivity in cm/gm/sec system. 
d= specific gravity at 15° C. 
t= temperature in °C. 
G. Critical Temperature of Oils 
The formula of L. C. Roess" is: 
Tx = 202.7 + 1.591 a — 6.29 & 10°*(a*) 
where T = critical temperature in deg. C. ; 
a= specific gravity at 15° C. multiplied by the arithmeti- 
cal mean of the temperatures of the 10-, 30-, 50-, 70- and 90- 
— point on the ASTM. distillation in °F increased by 
00: 


‘a=d(Tm+ 100) : 

H. Other Formulae For Molecular Weight 

O. C. Bridgeman” gives a formula based on spe- 
cific gravity: 

M= —s MED > sacicih od bs enesdaneeaticenkth ina (40) 


where d= specific gravity at 15° C. ; : 
Another similarly based formula is found in the 
literature”® : 
log M = [2.51 log(t + 393) ] — 4.7523 
where t= temp. deg. C. 
I. Development and Practical Operation 
Of Fractionation Plants 
The fractionation of petroleum is carried out at 
various pressures : 
1. At atmospheric pressure. 
2. At subatmospheric pressure (vacuum). 
3. At superatmospheric pressures (pressure distillation). 
VACUUM SYSTEM 















RESIDUE I! 





CYL. OIL 


TO CRUDE 






FROM CRUDE TANK 


FIGURE 1 
> Topping and vacuum plant flow sheet 


mulae makes possible also to correct for the chemi- 
cal properties of an oil in evaluating the physical 
constants; and it is known only too well that the 
chemical make-up does exert a very great effect on 
such constants. The accuracy of these formulae is 
greatly improved, and the range of their useful ap- 
plication greatly .enlarged. The values for the paraf- 
fins are between 12.2-and 12.9, olefines about 11.5 
and for naphthenes at about 11.0. 

Fractionation (of course distillation is primarily 
included) is always carried out at atmospheric pres- 
sure when the substance or oil will boil at tempera- 
tures where no objectionable cracking takes place; it 
presupposes also that boiling points are, however, 
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sufficiently high so that the vapors can be cooled to 
liquid form by normal condenser cooling water, with- 
out difficulty even in the warm months of the year. 


Distillation at lower pressures, called vacuum dis- 
tillation, is always employed when the heat sensi- 
tivity oi the hydrocarbon to be distilled necessitates 
the need to drop the boiling point below cracking 
ranges. 


Superatmospheric distillation is employed in those 
cases when the condensation of the distillate vapors 
at ordinary pressure is impossible as when, for in- 
stance, vapor still persists in condensers cooled b 
ordinary cooling water, The lowest-boiling-point oil 
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fractions can only be fractionated under pressure, 
since they exist normally as gases. 

Topping distillation belongs to the most commonly 
carried out straight normal-pressure distillation. By 
the term is meant the removal of light ends usually 
up to 320-350° C. The cuts taken are usually: petro- 
leum ethers, rubber solvents, light and normal gaso- 
lines, burning oil, gasoil, and at times also a light 
spindle oil. 

Vacuum distillation is nearly always used in manu- 
facturing lubricating oils, and asphalts; and also in 
rerunnirg acid-treated cracked gasolines. 

In order to stabilize the gasolines and crudes, as 
well as the removal of benzine from refinery and 
cracked gases, the cuts or crude is handled by dis- 
tillation and fractionating under pressure. 

Figure 1 shows a diagrammatic flow sheet for a 
topping-vacuum plant. 

The standard equipment for the tower is the usual 
and much employed bubble-cap fractionation plate. 
In order to determine the diameter of this tower the 
amount of mass vapor entering the tower in unit 
time must be known. This vapor-mass is the com- 
bined distillate-vapor and vapors derived from the 
redistillation of any reflux pumped into the column. 

The amount of reflux can hardly be expressed on a 
molar basis due to the complicated mixture it is and 
the large number of single components which com- 
pose it—in narrow cuts with close boiling point 
ranges this would be possible. One therefore deals 
with reflux on a heat-balance basis. This procedure 
at best is a crude method, and carries no guarantee 
as would methods giving sharp distinctions or re- 
sults when the numbers of plates are known in a 
certain column. Using a heat-balance procedure, the 
amount of necessary reflux needed is the same, 
whether low or high limits are set as to the sharp- 
ness of the cuts to be obtained. 

This reflux quantity is not a numerical figure 
which can be substituted for minimum reflux, a value 
which can be calculated on molar basis. Deviations 
from the latter would be greater the larger the num- 
ber of single fractions, and the closer their boiling 
points. In designing new columns .this discrepancy 
must be kept well in mind. We will now illustrate 
a case for calculating heat-balances: 

It is desirable to fractionate (in a column) 10,000 
Kgm. of crude per hour (1 Kgm.= 2.2 pounds) into 
gasoline, kerosine, gasoil and residuum. Percentages 
of individual cuts are 15 percent gasoline, 15 per- 
cent kerosine, and 20 percent gasoil. The quantity of 
additional vapor due to steam is 30 Kgm. per thou- 
sand. 

Column temperatures are: 





1. Top of column 120° C. 
2. Kerosine draw-off 190° C. 
3. Gasoil draw-off 260° C. 
4. Oil in at sao C. 
5. Bottom 290° C. 


In order to simplify the calculation the specific 
heat (as average) for the oil vapors is 0.55 small cal. 
per Kgm., and a value of 0.7 is used for the fluid 
residuum. The value for heat of vaporization is an 
average figure of 60 small calories per Kgm. In order 
to secure the above temperature drop and differential 
in the tower, the following amounts of heat must be 
withdrawn from the tower: 

1. The gasoline vapors must be cooled from 320 to 120° C; 

2. The kerosine vapors must be cooled from 320 to 190° C; 

3. The gasoil vapors must be caoled from 320 to 260° C; 

4. The steam (superheated at 320° C) to be cooled from 

320 to 120° C; 
5. The fluid residue to be cooled from 320° C. to 290° C; 
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6 & 7. The gasoil and kerosine must be further cooled as 
liquids before storage. 
The following calculations result : 


1. 1500 (320— 120) 0.55= 165,000 sm.cal. 
2. 1500 (320— 190) 0.55= 107,250 sm.cal. 
3. 2000 (320—26C) 0.55= 66,000 sm.cal. 
4. 300 (320—120) 0.45= 27,000 sm.cal. 
5. 5000 (320—-290) 0.70= 105,000 sm.acl. 
6. 1500 « 60 = 90,000 sm.cal. 
7. 2000 X 60 = 120,000 sm.cal. 





680,250 sm.cal. 

These quantities of heat are taken up by the reflux 
pumped into the top of the tower; the reflux is mostly 
vaporized, and its vapors then leave the tower. 

We will use gasoline as a reflux; 1 Kgm. of reflux 
will absorb approximately the following quantity of 
heat, assuming an initial temperature of 30° C. and 
a specific heat of 0.6: 


1. Heat of liquefaction: 
1 wettine: <~06= 45 sm.cal. 
2. Heat of vaporization 1 X 60=_ 60 sm.cal. 


=105 sm.cal. 

There are 6479 Kgm. reflux per hour necessary to 

remove 680,250 small calories of heat from the tower. 

The mean average temperature of the tower where 

the fractions are enriched is 220° C. The mole weight 
of the single fractions is: 


Gasoline 120 

Kerosine 180 

Gasoil 250 

Steam 18 
Gasoline and reflux=7979 Kgm............. 66.5 mols. 
Kerosine 2 OB ee 8.3 mols. 
Gasoil — ee eee 8.0 mols. 
Steam a FOO TR, oo ccc cc ccvee 16.7 mols. 

99.5 


At a temperature of 220° C., 99.5 mols will occupy 
a volume of approximately 4000 cubic meters. If the 
values for velocity of the gases in free or unconfined 
space (mean free gas velocity) is fairly well estab- 
lished then cross section (and diameter) of the tower 
can be next calculated. 

When the vapors pass through bell or bubble-caps 
on each tray in the tower the liquid on each plate is 
sprayed up into the vapor zone in the form of fine 
droplets. Therefore, the velocity of the vapors in this 
vapor area must be such so as not to prevent this 
liquid spray from falling back on the plate by grav- 
ity. G. G. Brown and M. Souders* present a theoreti- 
cally derived formula whereby one can calculate the. 
maximum and necessary mass velocity beyond which 
the spray will not well return to the respective plate: 

W=Cvd (di — Dt. Nate cited aes kde h wWe bene (42) 

where W = mass velocity in lb./sq.ft. 

d; = density of the vapor in Ib./cu.ft. 

dz: = density of the liquid in 1b./cu.ft. 

C=a constant, dependent on the plate characteristics 
and surface tension of the liquid, and 
which is experimentally determined. 

In the preceding case d,=— 0.23, d, 43.6 and C, 
at a separation of plates of 500-mm., is equal to 560 
when the surface tension of the liquid on the plate is 
over 20 dynes per cm. Mass velocity W calculates 
to be 9050 Kgm. per square meter. Since the quan- 
tity of vapor is about 12000 Kgm. per hour, a cross- 
sectional area for the tower of 1.33 square meters is 
needed. The free space vetocity is 0.835 meters per 
second at free space velocities of 4000 cubic meters 
per hour. The.diameter of the tower therefore is ap- 
proximately 1300 mm. 

The withdrawal of side cuts takes place at a cer- 
tain plate. One cannot withdraw of course the total 
liquid on the plate and which flows down from above; 
a definite portion of it must be allowed to flow down 
to the plates below. The amount of liquid is desig- 
nated as internal reflux. The division of the liquid 
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FIGURE 2 
Curves of close-cut fractions by topping distillation 


stream into external drawoff and internal reflux is 
carried out in a fairly simple manner; a hand or au- 
tomatic valve located in the drawoff line is used to 
regulate the flow by “cracking” or partially opening 
this valve, until the quantity of drawoff is in line 
with the desired amount of internal reflux after 
proper fractionation has been established (desired 
boiling point of the fraction). This point is recog- 
nized when the drawoff shows proper boiling point, 
or, say, proper flash or color or the like. One admits 
that this is, indeed, a primitive method; in very re- 
cent equipment carefully designed automatic con- 
trol is used, and reflux can be measured as well as 
regulated. 

The proportioning of these streams should be 
further discussed, The stream which becomes the 
drawoff from the drawoff plate is allowed to flow 
over a weir or special canal opening. As the fluid 
tumbles over the weir or by its flow through the 
canal, it is divided into two streams by a removable 
wall or upright. One part of the stream flows down 
into the column and becomes internal reflux; the 
other portion becomes the drawoff stream. The whole 
arrangement is inside the tower, and the movable up- 
right can be controlled by a spindle or hand valve ar- 
rangement passing through the tower wall. With 
such an arrangement one can maintain the desired 
ratio of reflux to external drawoff, for instance 3:1; 
this ratio will maintain itself and is constant, whether 
the equipment is being pushed or operating at below 
normal load. The control can also be stopped and 
started again without interruption of the stream cut- 
ting it to slop. 

Another possibility to regulate the flow and control 
of side streams is to arrange an electrically-con- 
trolled flow valve in the overhead line which is ac- 
tuated by a mechanism responding to temperature 
differences in the takeoff plate; this is truly auto- 
matic. 


In selecting and producing certain fractions one 
must remember that in order to obtain good separa- 
tion, work must be supplied. If the energy supplied 
to the tower is insufficient for this separation (heat 
units), the controls or automatic regulators will se- 
cure no improvement in close fractionation; in such 
cases the cuts will continue to come over with poor 
ASTM boiling ranges; this, in spite of the fact that 
the correct percent is being obtained. In this case the 
pipe-coil outlet temperature merely suffices to va- 
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porize the expected amount of distillate. Under such 
circumstances, the oil temperature must be slowly 
raised until a satisfactory close boiling point range 
cut is obtained. The greater the number of desired 
fractions, and the greater the requirements for sharp 
fractionation, the greater will be the necessary heat 
expenditure. 

A family of curves showing good fractionation is 
shown in Figure 2. This separation was made in a 
pipe-still unit running at 338° C, outlet temperature. 
At 325° C. one could still detect definite overlapping 
between the individual cuts, and which stripping 
through side strippers did not greatly improve. 

Side-stripping columns serve to remove light por- 
tions (low boiling point) from the side streams— 
light ends which are impossible to remove in the 
column itself. Why such light ends happen to be 
present in an otherwise flat boiling-point curve ma- 
terial can be explained as follows: 

Let us assume that a mixture of decane, octane, 
and pentane is to be fractionated, and that we obtain 
the decane as residue, the octane as a side cut and 
pentane as top overhead; the octane comes off at a 
middle plate and is taken off as a liquid. It is impos- 
sible to prevent up-coming pentane vapors from en- 
tering this takeoff plate containing liquid octane; 
the octane is at the temperature of its boiling point. 
When the pentane vapors pass through, a true or 
positive equilibrium is established between the two 
phases; that is, a part of the pentane vapors actually 
dissolves in the octane, while. simultaneously a cor- 
responding portion of octane vaporizes. This octane 
carried over with the pentane vapor comes back later 
as internal reflux from the plate above the with- 
drawal plate. The percentage pentane content in the 
side stream becomes correspondingly smaller as the 
amount of reflux increases; however, it will never 
reach zero. This light or low-boiling-point portion is 
removed in side strippers by using steam or by a 
reboiling operation. 

The temperature of the octane withdrawal plate 
is influenced by the pentane content of the octane, 
since a mixture of pentane and octane begins to boil 
at a lower temperature than pure octane. This influ- 
ence is very noticeable in technical units, and the 
author came to some conclusions in observing one of 
these units in operation: 

An oil was next run containing some 18 percent 
gasoline, where the temperature of the kerosine 
drawoff plate was 210° C. Later a crude containing 
38 percent gasoline was run through and the kerosine 
plate showed only a temperature of 194°C. even 
though the same boiling point of the kerosine was 
being secured. 

American investigators showed that the steam used 
also exerts a decrease in any boiling point for these 
various fractions. The author could not verify this, 
and, theoretically, it is perhaps not probable that 
the boiling point is greatly influenced by the amount 
of steam entering the system. Added steam aids 
evaporation. beneficially in a manner similar to when 
a stream of air evaporates gasoline when passing 
through the latter—even though the gasoline has not 
reached the boiling point. American investigators 
base their viewpoints upon the following: 

According to Dalton’s law one can, from the vapor 
composition, calculate the partial pressure with which 
the single components exert their effect toward pro- 
ducing the total pressure. Also, if a component is 
present in liquid phase then on equilibrium basis its 
vapor pressure must be equal to its partial pressure. 
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Octane boils at 126° C. at 760 mm. pressure. If we 
now distill octane with steam and if the vapor shows 
0.9 mols octane and 0.1 mol water-vapor to be pres- 
ent, then the partial pressure of the octane becomes 
684 mm. At 684 mm. octane will boil at 120° C. ac- 
cording to the vapor-pressure curve, If one increases 
the amount of steam or water vapor, to a ratio now 
of 0.2 mol water vapor to 0.8 mol octane, then the 
partial pressure of the octane drops to 608 mm. Hg. 
At 608 mm. Hg. octane boils at 116° C. If one next 
raises the ratio to 0.5 mol of steam to 0.5 mol of 
octane, the new partial pressure of octane becomes 
now 380 mm, At 380 mm. Hg octane boils at 102° C. 
Raising the quantity of steam again to 0.8 mol. to 
every 0.2 mols of octane, the partial pressure of oc- 
tane becomes now 162 mm. Hg. Its boiling point at 
this pressure is 77° C. One can continue the calcula- 
tion at will. “ 

We have thus seen that octane actually boils at 
77° C. in the presence of steam at the ratio of 0.8 
mol steam to 0.2 mols octane; but in order to have 
this vapor begin to condense ‘and to obtain it as a 
liquid, a slight drop in temperature must be obtained, 
say down to about 76.8°C. Let us next heat this 
same condensate just obtained, which is composed of 
0.8 mols of water and 0.2 mols octane, again to 77°C. 
It would then again come to boiling and convert it- 
self tc vapor. 

The previously described mixtures also can be 
subjected to the same procedure, and by doing so we 
arrive at the following extraordinary situation: 


(1) 0.1 mol H:O and 0.9 mol octane boils at 120° C. 
(2) 0.2 mol H:O and 0.8 mol octane boils at 116° C. 
(3) 0.5 mol H:O and 0.5 mol octane boils at 102° C. 
(4), 0.8 mol H:O and 0.2 mol octane boils at 77° C. 


Such a phenomena has never been observed. A 
mixture of two immiscible fluids, as octane and 
water, will boil when the sum of the vapor pres- 
sures of the components equals the total pressure on 
the mixture, namely, 760 mm., or slightly above the 
760 mm. pressure. The quantitative relative amounts 
of substance of the two immiscible liquids affects 
neither the boiling point temperature nor the vapor 
composition. Boih remain constant during the whole 
course of the distillation, and just so long as both 
liquid phases are present as such. The use of steam 
in crude-oil distillation proceeds under difficult con- 
ditions. With crude oil, dry steam is injected into 
highly heated oil (200-400°C.). The temperature 
range is therefore so high that water is not present 
as a liquid, since its vapor is actually superheated 
in this temperature range. The behavior of the steam 
here is that of an inert gas, insoluble in the oil, Va- 
porization is therefore clearly enhanced in that man- 
ner, and the vapor composition can be calculated ac- 
cording to Dalton’s law. It is almost incorrect to 
draw from this the conclusion that the boiling point 
of the oil is lowered in proportion to the amount of 
steam used. Any fluid can evaporate without also 
necessarily boiling. 

How are these contradictions to be cleared up? 
The explanation is easy to find when one bears: in 
mind what American technologists have to say con- 
cerrfing practical distillation procedure: In a very 
well known treatise one reads: “The steam need not 


be bubbled through the oil although no harm results 
by doing so.” That means then just to pass the steam 
or the inert gas over the surface of the oil to be dis- 
tilled, and that this is sufficient to obtain the desired 
effect. 
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If we now visualize having before us a)small flask 
filled with octane standing in a cabinet or chest held 
at 20° C., at the end of a quarter of an hour we next 
determine the amount of vaporized octane from the 
loss in weight of the octane vessel. At the end of 
another quarter of an hour we again determine a 
further loss in weight of the flask, and prove that 
again a part of the octane has evaporated. By Dal- 
ton’s law we can calcultae the partial pressure of the 
gasoline vapor, and therefore the vapor pressure of 
fluid octane, from the volume of air‘and volume of 
octane vapor. We then would validate the strange 
fact that the vapor pressure of the octane (despite 
constant temperature) shows an increase in every 
quarter hour. The explanation in this case is also 
quite simple. ‘ 

Dalton’s rule in this case can only be properly 
applied when the air is saturated with octane vapor 
at a given pressure and temperature. Actually, the 
vapor pressure of the octane does not rise or in- 
crease, but incidentally, the degree of saturation of 
the air with octane vapor. 

In the case of the distillation of gasoil, knowing 
that the partial pressure of the gasoil vapor in the 
mixture of water vapor and gasoil vapor decreases 
with increase in the amount of steam, then we also 
find that it is not the vapor pressure of the gasoil 
that has dropped but the saturation point of the 
steam with gasoil vapors. For causes of saturation, 
the partial pressure of the gasoil must remain con- 
stant, as the vapor pressure of the gasoil also re- 
mains constant at steady and constant temperature 
and pressure. 

It is not affected by the quantity of steam. Were 
the theory of the American investigator valid, then 
the boiling point of water would be dependent on the 
humidity of the air; for instance, at low humidity, 
where the partial pressure of water vapor in the air 
is small, water would be compelled to boil below 
20° C. at air temperature of 20° C., while on a rainy 
day it would boil at 20° C. The error is seen to be 
in neglecting to take into account the concept of 
saturation, and also confusing the idea between boil- 
ing and vaporization. 

The currently common viewpoint that the addition 
of certain amounts of steam will lower the boiling 
point of an oil to a definite and calculable degree 
equivalent to boiling the oil at certain low pressures 
(vacuum) is plainly incorrect. 

As we have seen, the capacity of a column is de- 
fined by the quantity of vapors passing through it. 
It can also be defined by the charge of true liquid 
it can handle. In the case of many columns one can 
determine that the fluid capacity or load ranges oc- 
curs in much more narrow limits than does the vapor 
charge. One reason usually is that the rundown lines 
are of insufficient diameter. Plates and vapor lines 
and rundown lines usually are made of cast iron. 
Since such materials are easily cast, etc., it is com- 
mon practice to construct such lines of tubular goods. 

The performance of rundown lines is not a matter 
of cross section but is dependent on the quantity of 
liquid entering or being charged to the line. The 
charging capacity or carrying capacity of a rundown 
line is dependent on its circumference, since this de- 
termines whether the liquid charge will flow freely or 
become choked. The relation circumference-to-cross 
section is in this respect untrustworthy or of no 
value in the case of circular cross sections;:in addi- 
tion, circular rundown lines are usually so used and 
placed in congested parts of a plant and it has been 
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FIGURE 3 
Section through fractionating plate 


the habit therefore to use pipe of smaller cross sec- 
tion than is called for. This-is especially evident in 
the case of columns where the liquid charge is quite 
high in relation to its vapor capacity. Columns of this 
type are those used in stabilizing and in the natural 
gas industry ; rundown lines must be carefully con- 
sidered as to gravity and unimpeded flow of vapors 
and liquid. 


The resistance offered to the flow of vapors pass- 


ing through a plate is composed of: 


1. The static liquid seal; that is, the height from the upper 
edge of the vapor flow pipe (or the slit in the bell-cap) 
to top of the overflow weir in mm, of liquid. 

2. Height of liquid level over the top edge of the weir in 
mm. of liquid. 


3. Frictional resistance of vapors passing through the va- 
por-pipe, bell-caps or other caps, and through the slits, 
etc., in mm. or liquid. 


Friction loss is calculated by the Brown and Sou- 
ders formula”: 
ome c ‘de 
H = 0.65 —~— V 
arr 


where, 


H = frictional resistance in inches of liquid 
2= density of the vapors 

d:= density of the liquid 

v = vapor velocity in vapor pipes. 


This formula is adaptable to normal practice for 
bell-caps with circular cross section. 


Figure 3 shows cross section of a bell-cap plate 
and bubble-cap. To calculate further we have the 
following: 

1. For;the diameter of the caps 2R, we find this equation 

satisfactory, using 2r as the diameter of the vapor pipe 


D-2, we have: 
Re V2 (r+ wall thickness)? 
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2. For the distance a — 1 between upper edge of vapor pipe 
and undersurface of the bubble cap, there is: 


Row ROGET. cncnccpsddvdctchsinesdeneekanaeee (45) 
3. The sum of the surfaces of the cap slits are: 
BP FB SO SE. os ki os nc cdcnkecdeleeencee (46) 


4. The overflow weir should be long enough so that the 
rise of the liquid level over the top edge of the slits is 
not over 37 mm. “Hold-back” height H can be calcu- 
lated by Francis’ formula: 


V=183LH” 
where, 
L= the length of the weir in meters 
H = “hold-back height” in meters 
V = liquid volume in cu.meters/second. 


5. The drain pipe D should have dimensions so that value 
for H_is not greater than the ‘height of the overflow 
weir. For the height of flow or H, Brown and Souders 


(20) give: 
(5 ae Gee bP Ce | Ace os c0vans otceraneeemaeee (48) 
where, 


Q = liquid in cu.ft./sec. 
D = diameter in inches 
H = height of overflow in inches. 


When the quantity of liquid is expressed in cubic meters 

per second, and D and H in cm., the formula can be written: 

Q= 0.084 D(0.4H)** 
35.3 





6. For a drain-pipe of rectangular cross-section, these au- 
thors give: 
0.008 A-H** 


A = Cross-sectional area in sq. inches. Expressing A’ in 
square meters A then becomes 10.76A. 
In the metric system one then obtains: 


Q= 0.008 (10.76A) (0.4H)°* 
*35.3 





7. For the distance a—4 between the lower edge of flow 
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pipe and bottom the plate, use the following, when the 
radius of flow pipe is designated as r: 


ee eT > |)» (52) 
For pipes of rectangular cross-section: 
en Pe ees Bow agaccnuncceses (53) 


where F = cross-section of the pipe in sq. meters, and 
U =circumference in meters. 


8. The height of the feed flow weir must be bigger than a, 
since a permanent liquid-seal must always be main- 
tained. fs is the height of the weir then: 


S=a—4+K 
wherein K is equal to at most 2 or 3 cm. 
9. The total cross-sections of all vapor spaces or chambers 
should be no smaller than 1/14 and not over % of the 
tower cross section. 


10. For the radius of the vapor line at the top of the tower, 
the following holds true: 


where, 
r= rad. of vapor line in meters, 
R= rad. of tower in meters 


C= 3.75 


The number of individual plates needed in a tower 
in order to separate individual cuts can well be cal- 
culated theoretically ; these calculations become very 
complicated for crude oils where many wide or nar- 
row cuts are wanted and where boiling point ranges 
differ from lightest to heaviest (in one column); it 
is therefore the rule quite often to obtain this value 
by pilot-plant determinations in advance of con- 
structing the final tower. However, there have been 
established from practice and by calculation, the 
following rules for plates: 


1. Topping Distillation: 


(a) Separation of light and heavy naphthas..... 6-8 plates 
(b) Separation between heavy naphtha and 

Rit iat: pcleke tees abeaceee eed oc nex 5-6 plates 
(c) Separation between kerosine-gasoil......... 4-7 plates 
(d) Separation between gasoil and oil inlet...... 3-4 plates 
(e) Stripping residue with direct steam......... 4-6 plates 
(f) Stripping of side cuts with direct steam..... 4-5 plates 
(g) Separating gasoil and spindle oil............ 4-5 plates 


(should be a spindle cut be taken off the atm. tower.) 


2. Vacuum Distillation: 
(a) Top cut (off-odor or color)/low vis. 


SEE: - cba tin tabaheee spac c0cde's cs sed% 3-4 plates 

(b) Low vis. oil/heavy motor oil ............... 4-5 plates 
(c) Heavy motor-oil/cylinder stock ............ 4-5 plates 
td Se rere 3-4 plates 
e) Stripping the liquid fractions............... 3-4 plates 

3. Cracked Distillate Rerun.................... 10-12 plates 
I I in dg cisicinin waimsiicnnpienibebie’ 24-40 plates 


When the number of plates between two fractions 
is large, then the energy or work of separation be- 
comes less, and therefore, the amount of reflux. We 
do not mean to state by that, however, that the reflux 
could ever become zero with an extremely large num- 
ber of plates. The reflux needed at infinite number 
of plates is designated “least -amount of reflux.” In- 
creasing the latter by very little, then the value for 
plate number assumes a finite figure. 

In the design of technical installations it is always 
a matter and a compromise between first cost and 
operating cost, and a general average must be reck- 
oned with. The values for plate numbers and tower 
requirements take this rule into account, The calcu- 
lations are practical and are based on the experiences 
in actual refinery practice. 
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Fabrication detail of steam-traced piping is 

pictured in the photograph above and in the 

sketch at right. Below shows expansion loops 
installed for long runs. 
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Steam Tracing of lines 
or Viscous Fluids 


\f HERE very viscous materials or 
extreme cold weather may cause process 
or transfer pipe lines to plug, it is cus- 
tomary to heat the lines with steam to 
maintain viscosities which will permit 
satisfactory fluid flow. Several piping 
arrangements are possible. Steam-jack- 
eted piping is excellent in heat-transfer 
efficiency but is costly and may require 
packed expansion-joints where long 
runs are involved, and while a small 
steam line placed inside the viscous fluid 
line is often used the method is subject to 
severe maintenance problems; with either 
arrangement leakage of steam into the 
oil may become a major nuisance as the 
cause of emulsions and tank-foaming, 
and when leaks occur they are difficult 
to locate. 

Talco Asphalt and Refining Division 
of American Liberty Oil Company in 
its plant at Mount Pleasant, Texas, has 


.installed steam-heated lines which are 


free from the principal objections of the 
usual methods. The viscous material is 
carried in a center pipe of suitable di- 
ameter and this pipe is heated by a 
cluster of four or more small steam pipes 
which are arranged uniformly around 
the center pipe. The steam pipes are 
connected in parallel ahd are held to the 
center pipe by small welded U-bolts. 
The steam pipes and the center pipe are 
free to contract or expand with relation 
to each other on temperature changes. 
Where flanges or valves occur in the 


+ gee gwar : 
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Platform provides access to instruments, 


main line, the steam pipe. headers are 
connected with expansion bends which 
jump over the obstructions, and for 
short pipe runs no other provision for 


expansion of the steam piping is neces-° 


Sary. Where long runs of piping occur, 
the greater expansion of the steam pip- 
ing is absorbed by special expansion 
loops which are located at suitable inter- 
vals in these small lines. All steam- 
traced lines are thoroughly insulated. 


Special Truck Facilitates 
Lychanger Bundle Handling 


Ghe bundles of heat exchangers are 
expensive. So one company provides 
special transportation for them when it 





Exchanger tube bundles are moved safely by 
this truck. 
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and can be moved to service exchangers. 


is necessary to remove them and ship 
them to the repair shop. The means of 
transportation is by a low, flat-bed trail- 
er, The wheels are mounted directly un- 
der the frame, with the rear wheels 
having separate spindles for axles. Front 
wheels have a solid axle on a fifth wheel 
for guiding when towed behind a service 
truck. The bed is substantially made of 
wood planks upon the steel frame, hav- 
ing cradles crosswise to support the 
bundle. Depending upon the diameter of 
the bundle, is a provision for . extra 
blocking beneath the tube separator 
rings, and the truck is provided with 
hooks on each side to attach a boomer 
chain. If only one bundle requires re- 
tubing for the moment, the bundle re- 
mains upon the trailer until completed 
after which it is towed back to the shell 
for replacement. 


Valve for Draining Gate 
Valve in Water Service 


As LONG as water is flowing through 
a gate valve there is little danger of 
freezing, but when the valve is not in 
use the pocket of water trapped in the 
valve in the dead spaces around the 
gate and in the bonnet are likely to 
freeze in cold weather and damage the 
valve body. C. G. Rook, Jr., Water 
Chemist, Talco Asphalt and Refining 
Division,,American Liberty Oil Com- 
pany, Mt. Pleasant, Texas, reports that 
his company, after having trouble with 
several gate valves which were cracked 
by freezing, have now provided drains 
for valves on water lines. The bottom 
of each valve body was drilled and 
tapped for a quarter-inch pipe nipple 
fitted with a quarter-inch brass globe 
valve. When valves are not in use these 
bleeder valves are opened to drain the 
valve bodies, 
freezing and damage. 








eliminating danger of 






Sturdy Operating Platform 
Light Weight and Movable 


| SS banks arranged for 
multi-purpose use in heat transfer be- 
tween hot product streams and cold feed 
streams may have complex valve mani- 
folds. Often some of the valves are lo- 
cated in inaccessible positions where it 
is also difficult to install permanent op- 
erating platforms without interfering 
with the tube-bundle clearances required 
whenever exchanger inspection and re- 
pair work is to be performed. 

One refinery has met such a condition 
in its plant by means of a special light- 
weight movable steel platform and stair- 
way. As shown in the photograph the 
platform provides easy access to all the 
valves above the exchangers at their 
channel ends, but when necessary the 
whole platform structure can be moved 
aside giving full clearance for tube bun- 
dle pulling or other exchanger repair 
work. 


Slice Bars or Lances 
For Cleaning Exchangers 


LEANING between tubes in heat 
exchanger bundles is at best a difficult 
job, but foreign matter must be removed 
if the «ficiency of the unit is to be kept 
at it. maximum, Thin knives of flexible 
steel sometimes are used, but Union Oil 
Company of California provides equip- 
ment which not only breaks the accumu- 
lation of coke, mud or dried sludge from 


Small valve below. drains water from the large 
valve to prevent freezing. 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a 
Penberthy Gage that will meet your needs. These gages are 
suitable for the various pressure and temperature conditions 
of the oil industry. All Penberthy Gages conform with 
A.P.L-A.S.M.E. requirements. 


Write for a copy of Catalog 34-A. 





PENBERTHY 


Transparen f 


DROP FORGED STEEL R , 
PENBERTHY ef-tex 
LIQUID LEVEL GAGES 
DROP FORGED STEEL 
Used to observe color and den- 
sity of liquids under high pres- LIQUID LEVEL GAGES 


sures, and/or temperatures. 


Construction is exceptionally Liquid shows black — empty 
rugged .... similar to Reflex space shows white. Preferred 
types. wherever liquid level must be 


easily and positively visible 
- » » and when liquids are un- 
der high pressure or at high 
temperature. 





PENBERTHY KR flex 


WATER GAGE SET 


Water shows black — steam 
shows white. U-Bolt construc- 
tion is strongest and simplest 
to service. Glass replaced by 
simply removing nuts on face 
of gage... unnecessary to 
work between gage and boiler. 








PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 






Made of Chromium-molybdenum 
alloy temperature-resisting steel. 
extra heavy throughout. Stain- 
less steel trimmed. Tubular 
glass type gages also avail- 
able in vcrious other metals 
suitable for practically all con- 
ditions. 
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PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN ” Canadian Plant: Windsor, Ontario 
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the tube outer surface, but can be used 
with air, water or both, under pressure. 

These lances are made of steel tubing, 
flattened as thin as possible without 
closing the inside. The ends are rounded 
and beveled so they will pass between 
rows of tubes without hanging up or 
cutting into the tubes. Fittings are fur- 
nished which connect to air or water 
hose, having a control gate valve so the 
operator can gauge the stream of air or 
water; as the case may be. When clean- 
ing a tube bundle, the assembly usually 
is mounted upon a flat bed, low wheel 
truck, and the bundle itself turned on 
the supporting cradles at an angle which 
will allow the lance to be used com- 
fortably while slicing between several 
rows. 


Bolts Level Equipment 
On Concrete Foundation 


awstsen of heavy equipment after 
being placed on the concrete foundation 
has been done by the conventional 
method of blocks and tapered steel 
wedges. Wedges, however, are subject 





Water or air pressure is introduced through flattened tube when scale is being cleaned from 
outside of exchanger tubes. 





Accurate leveling of pumps, engines and motors can be accomplished by manipulating bolts on 
studs which anchor the equipment to the concrete base. 


to slight compression, and must be 
driven by experienced men to obtain 
perfect setting. One company has devel- 
oped a different system which is both 
simple and effective. The block is formed 
with foundation bolts set into the form 
as is cutomary. Before the bolts are 
hung onto the template, threads are run 
down much farther than formerly, so 
that nuts may be run down to the top 
of the foundation. When everythjng is 
made ready for the pump, for example, 
nuts are threaded onto the foundation 
bolts to a point where adequate grouting 
can be conveniently done. The pump is 
then set on. bolts, resting, however, upon 
the nuts on the foundation bolts. A four- 
point suspension is presented for leveling 
so that threading one nut down a trifle, 
another up slightly places the bedplate 
level. Top nuts are threaded down 
tightly and leveling checked again. If the 
unit shows no change, grouting is done 
by using expanding cement mixture of a 
1-1-1 by volume. 
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The advantage of this method over the 
wedge type leveling is obvious, Sledging 
of wedges is elimimated, where a mis- 
placed blow can crack a bedplate. Un- 
skilled workmen can level the unit with 
end wrenches. Nuts do not slip, as 
wedges do, and the nuts assist in sup- 
porting the unit along with the concrete 
grout. 


Simple Arrangement for 
Metering Water Chemicals 


\\ HERE chemical treatment is used to 
maintain satisfactory cooling water con- 
ditions the chemicals are often mixed 
into concentrated solutions and injected 
into the stream by means of special me- 
tering and pumping equipment, so that 





the use of chemicals can be accurately 
controlled. 

One refinery superintendent has de- 
vised a simple means for adding chemi- 
cals to cooling water which accomplishes 
the desired results without the use of 
expensive special equipment. As shown 
in the photograph, a steel drum is used 
to hold treating solution. An open drain 
line from the bottom of the drum dis- 
charges treating solution into the cool- 
ing water sump from which the water 
circulation pumps take suction. The 
drum is closed from the atmosphere ex- 
cept for the drain line and an air inlet 
at the top. Fi-w of solution from the 
drum is controlied by a valve in the air 
inlet line. 

In setting the system up, the required 


Air intake, controlled by the valve on top of 
barrel, regulates flow of chemical into cooling 
water stream. 
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It's got POWER plus: 


LAGON D. 


ee sae 
TUBE CLEANER 


Here comes another hard-driving Lagonda Cleaner 
sweeping through a coke-clogged still tube. It 
doesn’t pause or stagger when the coke gets tough 
or hard—It races through in record time and really 
cuts down time down! 

The Lagonda 1100 Series Cleaner 88 built for this 
heavy-duty, super-speed service. Its double ball 
thrust motor reduces friction and neutralizes thrust 
forces due to the pull of the self-feeding cutter head 
or the push of the operator. This means extra-power 
and extra-speed for quick cleaning under any coke 
condition. 

Elliott cutter heads, constructed of tough alloy 
steel, are builtforlong, arduous, heavy-duty service, 
too. Their heat-treated cutters. won't dull up until 
a whole string of meritorious service stripes have 
been won. Moreover, these cutter heads are tuned 
to work with the powerful Lagonda 1100 Series 
motor—no other head will stand up and operate 
so harmoniously with this extra-powered motor. 

































Try these hard-biting, 
power-plus Lagonda 
cleaners on your next 
cleanout. Ask your 
Elliott Tube Cleaner «¢ 
specialist for a dem- 
onstration now. 






v-260 


COMPANY 


Lagonda Division, SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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weight of chemicals for a 24-hour period 
was mixed with enough water to fill the 
drum, the solution was placed in the 
drum, and the air valve was set, by trial 
and error adjustment, so that the’ drum 
would be almost empty after 24 hours. 
The drum is refilled each morning. 

Ordinarily, the air valve requires lit- 
tle adjustment, but when a change is 
necessary the correct setting is judged 
by noting the time required to fill a 
small graduated bottle when the drum is 
full. As the drum empties, the rate of 
flow of the solution of course changes, 
but the chemicals are well mixed into 
the total cooling water and the system 
has proved satisfactory in operation. 

A similar arrangement using an open 
drum with a valve in the solution drain 
line was not satisfactory because the 
valve plugged and the rate of chemical 
addition could not be controlled without 
frequent adjustment. 


Adjustable A Frame Light, 
Strong, Readily Movable 


FRAMES for hoisting heavy equip- 
ment ordinarily are fabricated as a solid 
init, and must be moved about as such. 
One which may be knocked down and 
moved in sections is just as easily made, 
is more convenient to handle, and has 
the advantage of adjustable over-head- 
trolley length. 

The frame sides are constructed as 
usual, but in place of a cross bar con- 
necting them, each end piece is topped 
with a short section of pipe which is 
welded and braced for ample strength. 
When set up for use the two sections 
are connected by a smaller pipe run 
through the pipe on either end. This con- 
necting pipe may be of length to suit the 
spread desired between the two ends of 
the frame. 

The trolley in use with the frame de- 
scribed has rollers shaped on a lathe 
from bar steel, and is mounted on a 
shaft with roller bearings so the trolley 








This A frame is in three sections—the cross bar 
is a pipe within pipes at each end, making it 
adjustable as to spread. 


may be moved back and forth without 
great effort. 

The assembly is supported on small 
rubber-tired wheels with swivel settings 
in ball bearings, so the unit moves easily 
over the shop floor. 


Rack Makes Right Gasket 
Quickly Available 


\\ HEN overhauling a plant, new gas- 
kets can be selected as needed with 
greater speed and accuracy when they 
are racked for size and composition. A 
convenient rack costs little to build. It 
is made in the same form as a carpen- 





This rack makes securing the proper gasket an easy matter. 
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ter’s saw-horse, only higher; the height 
can be varied to suit the individual re- 
quirements of the plant repair man or 
the chief engineer in charge. These racks 
contain a number of quarter-inch pins, 
made of welding rod or other material 
which may easily be obtained, and driven 
into holes bored for the purpose. Gas- 
kets.may. be slipped over the hangers in 
sequence, smallest at one end, gradually 
larger to the other, or, to suit the fancy 
of the men who use it. 


Flywheel Cover Has Door 
For Use When Starting 


Fivensis covers on engines in a 
gasoline plant in Kansas serve a dou- 
ble purpose. The covers are shaped 
from sheet steel attached to sturdy 
angle-iron frames which set ‘directly 
upon the concrete fidor of the building. 
Men working on engines when running 
are protected when inspecting bearings 
and sight-feed oilers. The other pur- 





The window in the flywheel cover is for use when 
engins is spotted for starting. 


pose is obtained by placing a smal] win- 


dow at the logical point so that the - 


engineer or oiler can usé a jack to spot 
the engine for starting without remov- 
ing the cover. Window is cut after 
forming the cover, and hinges attached 
for swinging, with hasp and staple for 
locking. 


Steel Wire Beats Iwine 
For Foundation Markers 


\" HEN concrete foundations and 


similar works are laid out in many 
plants it is customary to use heavy cot- 
ton twine, sometimes called “chalk line,” 
to establish boundary lines and other im- 
portant dimensions. Whenever the work 
is complex so that the layout lines will 
be used for several days, or where high 
accuracy is_required, better results can 
be obtained by the use of mild steel wire 
of about 18 or 20 gauge. Steel wire is 
strong so, that it can be stretched taut 
and is not affected by atmospheric hu- 
midity. 
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Veterans’ 


Rais who’: context of the statute 
(Section 8, The Selective Service and 
Training /.ct) and the purpose for 
which it became the law was to mini- 
mize, insofar as possible, the sacrifices 
of thos: who were required to enter the 
military service by assuring them their 
jobs, their pay and their status with 
their employers would be inviolate and 
secured to them in order that they might 
return to the status quo if they made ap- 
plication. . ”" Judge Mac Swinford, 
United States District Court, Eastern Dis- 
trict of Kentucky, in the case of Robert E. 
Hall v. The Union Light, Heat and Power 
Company, etc. (53 Fed. Supp. 817). 

With the demobilization of millions 
of service men and women, employers 
are in some cases confronted with a seri- 
ous reemployment problem, and one 
which calls for the most thorough under- 
standing of the law as it applies to 
veterans’ job rights. A very large per- 
centage of returning veterans have prior 
claims to their old jobs as a legal right 
established by the Selective Service and 
Training Act. 


Super-Seniority 


The United States Supreme Court has 
ruled that World War II veterans do 
not have claims to jobs superior to 
those of non-veterans. This is contrary 
to a position taken by Selective Service 
which had insisted that for a period of 
one year from the date of reemployment 
veterans had, as a right conferred by 
Congress, an absolute right to their jobs, 
irrespective of seniority held by non- 
veterans. However, employers should 
not be hasty in jumping to conclusions. 

Gist of the decision is this: Veterans’ 
seniority involves not only the time 
worked prior to entering service, but 
his time in service, as well, That is mil- 
itary service is. treated as though he 
were on leave of absence. His seniority 
continues to accrue for the period of his 
military service, but it does not increase 
beyond this point. 

Example: Veteran worked three years 
in plant before entering service, served 
three years in the armed forces. Total 
seniority is six years. He could “bump” 
non-veteran with five years service, but 
not displace non-veteran with more than 
six years service. 

Meantime, many employers have fol- 
lowed Selective Service interpretations 
and face possible liability because of 
the Supreme Court decision. They are 
concerned lest other Selective Service 
rules and interpretations may be ruled 
adversely by the highest court. 
‘Recognizing the unfair position that 
employers find themselves in, where they 
may be damned if they do, and damned 
if they don’t, a bill (HR 6035) has been 
introduced in Congress. This measure 
is intended to relieve such employers of 
liability where they have acted in good 
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Reemployment Rights 


HAROLD J. ASHE 


faith, and have relied on rulings and 
interpretations of Selective Service in 
respect to reemployment of veterans, or 
of courts or arbitrators, where such 
rules and interpretations have been later 
amended, rescinded or reversed. 


Conditions for Restoration 


Originally it was implied that a vet- 
eran could not be forced to join a union 
as a condition of reemployment. Now 
this is stated categorically. “The only 
conditions for reinstatement that a vet- 
eran may be required to meet are those 
conditions which are specifically enu- 
merated in the law. Union membership 
or other conditions not enumerated in 
the law may not, therefore, be required 
of a veteran as a pre-requisite to his 
reinstatement.” So decreed one judge. 
That an employer may have a closed- 
shop agreement with a union does not 
alter the veteran’s right to his old job 
without carrying a union card. 

Veterans do not lose reemployment 
rights because they have signed “quit 
slips” or “resignations” at the time they 
entered the armed forces. Neither does 
a lapse of time between leaving employ- 
ment and entering the armed forces de- 
feat the veteran’s right to reinstatement, 
providing such lapse was reasonable or 
due to necessity to prepare for the 
change from civil to military life. How- 
ever, the veteran must have left that 
position in order to enter the armed 
forces. Entrance into the armed forces 
must have been the purpose, object and 
primary cause for leaving employment. 
A veteran who quit a job for reasons 
not related to military service, and then, 
later, entered the armed forces, has no 
statutory rights in his former job. 


Application for Reemployment 


The fact that an employer has offered 
to reinstate a veteran in his former posi- 
tion within the prescribed 90-day period, 
but before the veteran has applied for 
reinstatement, does not affect the vet- 
eran’s right to apply for reinstatement at 
a later time within the 90-day period. 
—(Grasso v. Crowhurst et al.) 


Hospitalization After Discharge 


Where a veteran’s condition at time 
of release from active military service 
requires hospitalization—and he is hos- 
pitalized—the 90-day period for appl’ 
cation for reemployment is held in abe) 
ancé until the date he is relieved from 
hospitalization, provided hospitalization 
does not exceed one year. If it exceeds 
one year, reemployment rights expire 
after 90-days following one year of hos- 
pitalization. 

Hospitalization must take place imme- 
diately following release from service. 
“Immediate” must be reasonably con- 
strued to allow a period necessary to 


make arrangements and get to the hos- 
pital. The hospital may be either govern- 
ment or private and he may transfer 
from one to another and his status as 
hospitalized is not terminated by short 
interruptions in hospitalization. His 
status as a hospital patient terminates 
on the date of his discharge by hospital 
authorities, even though he may be re- 
quired to return periodically for obser- 
vation. 


Temporary Position 


The only positions not covered by the 
law are “temporary” positions, and it 
is on this point of definition that much 
disagreement arises between employers 
and veterans. By using the phrase “posi- 
tion other than temporary” Congress 
evidenced an intention of using a broader 
concept than would have been entailed 
by use of the word “permanent.” Hence, 
before a veteran is deprived of his re- 
employment rights, it must be shown 
clearly that the employment he left to 
enter the armed forces was “temporary.” 
Borderline cases should be resolved in 
favor of the veteran, and courts are 
taking this position. 


Persons Who Left the Same Job 
Assignment 


Originally, the interpretation was 
given that where several successive em- 
ployes held the same job assignment 
and each successively left for military 
service, such job claim was held only 
by the first employe to enter the mili- 
tary service. A more liberal view now 
prevails judicially. The fact that several 
veterans left the same job assignment 
in a employer’s establishment to enter 
the armed forces is not determinative of 
whether the “position in the employ of” 
the employer which any of such veterans 
left was temporary or other than tem- 
porary. It is the character of the em- 
ployment relationship that should gov- 
ern and not merely the particular assign- 
ment being carried out at the time of 
entry into active military service. . 


Part-Time Employment 


Part-time employment is not neces- 
sarily synonymous with temporary em- 
ployment. The question of whether a 
position is temporary or not cannot be 
resolved solely on the basis of the num- 
ber of hours of work per day or per 
week. If the part-time work is not short 
term, but involves the performance of 
regular continuing service for an in- 
definite period, it is not a temporary 
position. 


Probationary Workers ‘ 


A veteran may have been a probation- 
ary worker and still have reemployment 
rights. “Probationary” does not deter- 


mine whether his position is temporary ~ 
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NDER a single contract, Arthur G. McKee & Company are designing and building the 


following projects for Petroleos Mexicanos: 


40,000 barrel refinery at Atzcapotzalco., 
65,000 barrel crude stabilization plant and75,000,000 cubic foot absorption plant at Poza Rica. 


Doubling of crude oil pumping facilities from Poza Rica to Mexico City. 


This is an example of the McKee method of Undivided Responsibility in one Organization. 


Arthur 6. Mckee & Company 
x & nghincins and Contractns 


2300 Pie. on AVENUE «+ CLEVELAND, OHIO 











In a New Jersey plant a 
heavy steam kettle was 
dropped while being in- 
stalled. A bad leak in the 
bottom joint resulted. All 
attempts to seal this leak 
failed—until Smooth-On No. | Iron Cement was 
applied and packed tightly into the joint. 

After two years of constant service, under 60 
Ibs. jacket pressure, this Smooth-On repair was 
found still perfectly tight. 


been rendering in plants, factories and shops 
for over fifty years— stopping leaks, sealing 
cracks, tightening loose parts, etc. It is the 
reason why Smooth-On has become an indis- 
pensable aid to mechanics, repair and main- 
tenance men. 

Keep Smooth-On handy for both emergency 
and routine maintenance repairs. Get it in 1-, 
5-, 25- or 100-Ib. size at your supply house. If 
they haven't it, write us. 


Shows ingenious, practical, 
money-saving repairs on 
plant equipment, pipe lines, 
etc. 40 pages. 170 diagrams. 
Send 


VALUABLE 
HANDBOOK 


Handy pocket size. 





coupon for your copy. 


—-=~* PASTE THIS ON A POSTCARD ~~" 


SMOOTH-ON MFG. CO., Dept. 11, 
570 Communipaw Ave., Jersey City 4, N, J. 
Please send me a Smooth-On Handbook 


Address 
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Do it with 
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or otherwise. This may be determined 
only on the character of the employ- 
ment relationship and circumstances sur- 
rounding it. A probationary worker is 
not to be considered a temporary worker 
when the term “probationary” is used 
only to indicate a period of time which 
must elapse before certain privileges be- 
come available to the worker, such as 
seniority rights, resort to employer- 
employe appeal procedures, vacation and 
insurance benefits or automatic pay in- 
creases and promotions. 


Apprentices—Trainees 


Neither are the terms “apprentice” nor 
“trainee” determinative of the question 
whether the position is temporary or 
otherwise. A person may be an appen- 
tice, a trainee, a helper, a journeyman, 
and still be either a temporary or other 
than temporary employe, depending 
upon the terms and purposes of the em- 
ployment relationship. 


Capacity to Perform the Job 


Veterans find themselves, in countless 
cases, in competition for jobs with per- 
sons who have been filling them in their 
absence. One judge pointed out that 
“handicapped as they are bound to be 
hy prolonged absence, such competition 
is not part of a fair and just system, 
and the intention was to eliminate it as 
far as reasonably possible.’ When re- 


hye : : | employment is effected, the veteran may 
This is the kind of service Smooth-On has | 
| skills. That is a reasonable and neces- 


require a period of time to re-acquire 


sary incident to reemployment normally 
required for a person to become profi- 
cient in the work.—(Kay v. General Cable 
Corp.) 

If the veteran e-n do his job or can 
be retrained on the job to perform the 
duties safely and with acceptable effi- 
ciency within a reasonable period, he is 
entitled to be restored to that job. The 
veteran is entitled to every practical op- 
portunity to prove that he can perform 
the duties of the job. 


Medical Examination 


If the veteran’s condition is such as 
to raise a reasonable doubt in the em- 
plover’s mind regarding the veteran’s 
ability to perform the duties of his for- 
mer nosition. or when it is the estab- 
lished practice of the employer to give 
a medical examination to all employes 
returning from furlough or leave of ab- 


sence, the employer may reauire a medi- 





cal examination without expense to,the 
veteran. The determination made upon 
such medical examination, however, is 
not binding upon the veteran and does 
not deprive him of any legal remedies 
to which he is entitled under the law. 


No veteran with reemployment rights 
may he denied his former position or 
one of like seniority, status and pay, on 
the basis of disability except where one 
or other of the following situations 
exist: . 

(a) His disability is such as to make 
performance of duty impossible or to 
reduce his job efficiency to a level below 
that normally expected of an acceptable 
employe; or ’ 

(b) His presence on the job would 
jeopardize the safety or health of him- 
self or others. 


Impossible or Unreasonable to Reinstate 


While the law provides that an em- 
ployer does not need to reemploy a 
veteran if to do so is impossible or 


unreasonable, this is a question of fact 
to be determined in the light of circum- 
stances surrounding each individual case. 

“Unreasonable” means more than in- 
convenient or undesirable to the em- 
ployer. The veteran must be restcred to 
his position even though he has been 
replaced by a substitute who has been 
able, either by greater efficiency or a 
more acceptable personality, to make it 
more desirable for the employer to re- 
tain the substitute instead of reemploy- 
ing the veteran. The fact that there 
would be the loss of efficiency and pos- 
sibly some additional expense involved 
would not be sufficient to justify refusal 
to reinstate a veteran within the protec- 
tion of the law. 


Third Parties Not Involved 


The employer’s changed circumstances 
must make it unreasonable as to the em- 
ployer to require restoration. The effect on 
third parties is immaterial, such as the 
effect of reemployment of veterans upon 
other employes. Exception is the situa- 
tion where the status of a veteran re- 
employed may be disturbed by the re- 
instatement rights of other veterans 
having prior claim. And, since the Su- 
preme Court decision on super-seniority, 
non-veterans with greater seniority 
rights becomes another exception. 


Out of Business 


Where the veteran’s former employer 
has ceased business, such employer has 
no legal obligation to give the veteran 
employment. However, a mere change 
in the method of carrying on the busi- 
ness or a change in the name of the 
employer would not constitute a cessa- 
tion of business. 


Transfer of Ownership 


The transfer of ownership, reorgani- 
zation, or merger of the employer’s busi- 
ness wil! not ordinarily operate to de- 
feat the reemployment rights of return- 
ing veterans. 

If, at the time the veteran makes 
application for reinstatement within the 
90-day period, the employer’s plant or 
business is temporarily: shut-down, the 
employer is under legal obligations to 
restore the veteran when the plant re- 
opens. 

In the case of partial shut-down or 
lay-off, a veteran with the statutory 
right of one year’s employment may: not 
be laid off, subject only to the superior 
claims of other employes, based on seni- 
ority. It° was on a situation involving 
this point of lay-offs that the Supreme 
Court ruled against the so-called super- 
seniority of veterans. If the shut-down 
or lay-off is a complete one, the veteran 
is subject to be laid off the same as 
other employes. 

The veteran’s right of employment 
continues for one year after reinstate- 
ment and may not be terminated by 
temporary shut-down or lay-off. Upon 
termination of a temporary shut-down 
or lay-off within the one-year period, a 
veteran has the same right of reinstate- 
ment that he had upon initially making 
application to be restored to his former 
position or a position of like seniority, 
status and pay. 

The one-year period during which a 
veteran may not be discharged without 
cause is not extended by temporary 
shut-downs or lay-offs and ends one 
year from the date of the initial re- 
instatement, 
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THE WONTH IN THE INDUSTRY 





API Division of Refining 
General Committee Named 


William R. Boyd, Jr., president of the 
American Petroleum Institute, an- 
nounced the following membership of 
the General Committee of the institute’s 
Division of Refining, following the an- 
nual meeting at Chicago in November: 


_ Hines H. Baker, Humble Oil and Re- 
fining Company, Houston; Reid Brazell, 
Leonard Refineries, Inc., Alma, Michi- 
gan; W. F. Burt, 5m” Vacuum Oil 
Company, New York; H. S. Chase, Tide 
Water Associated Oil Company, New 
York; G. A. Davidson, Standard Oil 
Company of California, "San Francisco; 
C. E. Davis, Shell Oil Company, New 
York; David E. Day, Richfield Oil Cor- 


poration, Los Angeles. 


Sylvester Dayson, Premier Refining 
Company, Longview, Texas; P. N. For- 
tin, Yale Refining Company, Billings, 
Mentana; A. P. Frame, Petroleum Ad- 
visers, Inc., New York; M. Halpern, 
The Texas Company, New York; D. P. 
Hamilton, Root Petroleum Company, 
Shreveport; C. L. Henderson, Vickers 
Petroleum Company, Wichita, Kansas; 
». J. Henry, The Atlantic Refining 
Company, Philadelphia; H. Y. Hyde, 
Tide Water Associated Oil Company, 
San Francisco. 


C. A. Johnson, Socal Oil & Refining 
Company, Los Angeles; F. B. Koontz, 
Mid-Continent Petroleum Corporation, 
Tulsa; Harry A. Logan, United Refining 
Company, Warren, Pennsylvania; R. E. 
Luton, The Ohio Oil Company, Robin- 
son, Illinois; W. C. MacDuffie, Wil- 
mington Gasoline Company, Los An- 
geles; J. Howard Marshall, Ashland Oil 
& Refining Company, Ashland Ken- 
tucky. 

E. B. McConnell, The Standard Oil 
Company (Ohio), Cleveland; W. E. 
Moody, Deep Rock Oil Corporation, 
Cushing, Oklahoma; H. D. Moyle, 
Wasatch Refining Company, Salt Lake 
City; W. R. Newman, 3 Frontier Refin- 
ing Company, Cheyenne. 

J. W. Newton, Magnolia isitiiies 
Company, Beaumont; Glenn E. Nielson, 
Husky Refining Company, Cody, Wy- 
oming; H. G. Osborn, Continental Oil 
Company, Ponca City; G. G. Oberfell, 
Phillips Petroleum Company, Bartles- 
ville; M. G. Paulus, Standard Oil Com- 
pany (Indiana), Chicago, 

Arthur E. Pew, Jr., Sun Oil Company, 
Philadelphia; Roland Rodman, Bay Pe- 
troleum Company, Denver; J. B. Roger- 
son, Lion Oil Company, El Dorado, 
\rkansas; G. L. Rowsey, Taylor Refin- 
ing Company, Taylor, Texas; M. R. 
Ryan, Talco Oil & Refining Company, 
Mt. Pleasant, Texas. 

W. F. Sims, Panhandle Refining Com- 
pany, Wichita Falls, Texas; W. A. 
Slater, Gulf Oil Corporation, Pittsburgh 
C. F. Smith, Standard Oil Company 
(New Jersey), New York; R. G. Sonne- 
born, L. Sonneborn & Sons, New York; 
W. L. Stewart, Jr., Union Oil Company 
of California, Los Angeles; Wm. A. Stoll, 
Stoll Oil Refining Company, Louisville, 
Kentucky. 

G. H. Taber, Jr., Sinclair Oil Corpora- 
tion, New York; James W. Vaiden, 
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Skelly Oil Company, Tulsa; C. B. Wat- 
son, The Pure Oil Company, Chicago; 
W. S. Zehrung, The Pennzoil Company, 
Oil City. 

R. B. Anderson, Waggoner Estate, 
Vernon, Texas; C. M. Boggs, Kanotex 
Refining Company, Arkansas City, Kan- 
sas; Walter S. Hallanan, Plymouth Oil 
Company, Pittsburgh; I. A. O’Shaugh- 
nessy, The Globe Oil & Refining Com- 
pany, St. Paul, Minnesota, and Earl W. 
Webb, Ethyl Corporation, New York. 

The last five named are directors of 
the institute. 


William T.. Gunn is 
division. 


director of the 


WPRA Annual Convention 
To Be in San Antonio 


The annual meeting of Western Pe- 
troleum Refiners’ Association’ for 1947 
will be held March 24, 25 and 26 in San 
Antonio. The Plaza Hotel has been se- 
lected as headquarters. 


The announcement followed a meeting 
of directors- at headquarters in Tulsa 
and read in part: 

“We suggest that you make reserva- 
tions for the accommodations necessary 
for those attending. 

“Plans for an interesting and instruc- 
tive program are going forward and pre- 
liminary announcements will be made 
at an early date.” 

In addition to the headquarters hotel, 
accommodations are available in the St 
Anthony and Gunter Hotels. 


Shell Chemical to Make 
Synthetic Glycerin 


Shell Chemical Company has an- 
nounced addition of a synthetic glycerin 
unit to its combination of petro-chemical 
units, which are adjacent to the refining 
plant of Shell Oil Company at Deer 
Park, Houston suburb. Facilities for 
making this product will cost $7,000,000, 
bringing expenditures for the whole 
combination of chemical processing of 
the company to $32,000,000 for this in- 
stallation. In addition the oil company 
recently completed a $15,000,000 Fluid 
catalytic unit with necessary accessory 
equipment and has announced addition 
of a $10,000,000 lubricating oil unit for 
the Houston area. 

Announcement of the new 
unit contained this information: 

“Synthetic manufacture of glycerin by 
a process developed in the laboratories 
of Shell Company at Emeryville, Cali- 
fornia, will add to the supply now heing 
produced by the soap manufacturers. 

“In the new Shell plant glycerin will 
be manufactured synthetically from a 
stable supply of propylene, chlorine and 
caustic soda. 

“Shell scientists, having conducted 
pilot plant production of synthetic glyc- 
erin over a long period, state that it 
meets all requirements as a high quality 
chemically pure product. Manufacturers 
using glycerin in their processes find 
that it passes the rigid specifications im- 
posed on their products.” 


glycerin 


Publication 
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Conventions 


March 
20- 22—American Institute of Mining 
and Metallurgical Engineers, an- 
nual meeting, Waldorf-Astoria 
Hotel, New York. ‘ 
April 
7-9—National Association of Corro- 
sion Engineers, annual meeting. 
Palmer House, Chicago. 
23-25—-Natural Gasoline Association 
of America, annual meeting, 
Baker Hotel, Dallas. 
30—American Gas Association, spring 


meeting, Stevens Hotel, Chicago 
(through May 2). 
May 
6-8—Petroleum Industry Electrical 


Association and Petroleum Elec- 
trical Supply Association, Rice 
Hotel, Houston. 











Big-Inch Line Disposal 
Again Before Congress 


Chaos overcame chaos temporarily 
when John L. Lewis’ strike induced 
Washington authorities to make a four- 
month lease of the Big-Inch pipe lines 
for transmission of gas from the South- 
west to Ohio. Loosening of this Gordian 
knot is temporary, and satisfies none of 
the conflicting interests who tied the 
knot, but it does serve to put disposal 
of the government’s investment in the 
emergency-built lines back into the 
hands of Congress. Possibly a new start 
in a new Congress will permit equaliza- 
tion of political pressure for and against 
use of the lines for oil or for gas, and 
such equalization to result in acceptance 
of the offer with the best cash return to 
the taxpayer. 

How confused is the issue is only par- 
tially revealed by this report of the clos- 
ing hearings before the House surplus 
property committee, at which way was 
paved for considerziion of a new policy 
in disposing of the lines by the incoming 
Congress. 

That such a policy would be reported 
was disclosed by War Assets Adminis- 
trator Robert M. Littlejohn in the clos- 
ing hours of the hearings. 

As the committee concluded its in- 
vestigation,. it had as its accomplish- 
ments the blocking of sale of the lines 
to Big Inch Oil, Inc., finally admitted 
by Littlejohn to be the lowest of the 
four bidders making the highest cash 
offers, and the putting of the lines to 
work to carry gas to the Appalachian 
area during the coal-strike emergency. 

Ralph K. Davies, acting director of 
the Oil and Gas Division, reported that 
gas went into the line December 5, less 
than 72 hours after Tennessee Gas and 


Transmission Company was given a 
four-month lease. 
Interior Secretary J. A. Krug, sub- 


poenaed, told of the TGT agreement to 
carry natural gas to Ohio destinations. 
Krug~said the gas would release coal 
for use in the East, that within a week 
50 million cubic feet a day would be 
moving through the lines and the supply 
will reach 150 million cubic feet within 
four or five weeks. 

Incidentally, the government will get 
about $1,000,000 out of the deal, some 
75 percent of it from the 6 cents per 
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thousand feet which TGT will pay and 
the rest from the saving of maintenance 
work which the company is to assume. 
Krug disclosed that he “took the 
measure of the lines” during the coal 
strike last spring with a view to using 
them if the strike was not settled. Upon 
receipt of John L. Lewis’ letter October 
21 which indicated to him that another 
strike was imminent, he said, he inquired 
of Littlejohn if disposition of the Big 
Inch system couldn't be held up until 
the situation clarified. 
At that time, Krug testified, Little- 
john was certain he would have accepted 


one of the 16 bids then before him, . 


but later advised that he would hold 
the deal up until November 15. Commit- 
tee hearings opened four days later, at 
which time Littlejohn announced rejec- 
tion of all proposals. Krug said he had 
not suggested rejection of the bids. 

John Bauer, spokesman for a group 
which bid on the lines, told the com- 
mittee that the government should have 
adopted a policy of operating the lines 
in the public interest, but since it did 
not his group, for which Thurman Ar- 
nold, former head of the Justice Depart- 
ment anti-trust division, and Abe Fortas, 
former Undersecretary of the Interior, 
are counsel, proposed to perform such 
service which, he declared, was the only 
way in which Eastern consumers could 
get cheaper supplies. 

Refiners of the Middle West would 
suffer severely if the lines are retained 
in oil service, it was asserted by John 
Porter, president of the Texas Inde- 
pendent Producers and Royalty Owners 
Association, who said the coal states are 
unnecessarily alarmed about the en- 
croachment of natural gas. 

Admiral F. J. Horne, chairman of the 
Army-Navy Petroleum Board, chal- 
lenged Littlejohn’s statement that rejec- 
tion of bids was due to a change in the 
position of the board respecting the use 
of the lines. The board, Horne said, be- 
lieves that the lines should be disposed 
of to industry for use; no recommenda- 
tion is made as to what industry should 
get them; if disposed of for any purpose 


other than. petroleum, provision should 
be made for reconversion in the event 
of an emergency, and the expediency of 
reconversion in time of emergency 
should be determined on the basis of 
conditions then existing. 

Former Surplus Property Adminis- 
trator W. Stuart Symington, now As- 
sistant Secretary of War for Air, whose 
“blue book” report of last January 4 
was considered by Littlejohn a mandate 
to restrict the use of the lines to oil, 
denied that it foreclosed disposition of 
the system for gas or any other use. He 
said the blue book offered “no hindrance 
whatever” to sale or lease for any pur- 
pose, although he admitted it favored 
use for oil and specified only in the event 
such use was not possible should the 
lines be converted. 

Harold L. Ickés told the committee 
that they could solve the problem of 
waste gas in West Texas. He paid his 
respect to everybody connected with the 
lines, even remotely, but bore down 
heavily on the bid of Big Inch Oil, Inc. 
Serious charges were leveled against Re- 
conversion Directer John R. Steelman, 
“confidant of President Truman and 
long-time friend of John L. Lewis,” who, 
he suggested, should be asked “whether, 
a short time ago, he called the adminis- 
trator of WAA by telephone to suggest 
that if the inadequate bid for these pipe 
lines for the alleged transportation of oil 
were accepted, it would be helpful in 
settling the coal strike.” 

The TGT lease, he pointed out, may 
be extended a number of times, and it 
will have the effect of throwing the 
whole matter into Congress “where 
pressures from coal operators, coal min- 
ers and railroads, to say nothing of oil 
companies, may prove to be sufficient to 
make these pipe lines unavailable as 
permanent gas carriers.” 

Ickes suggested that the Attorney 
General scrutinize the. lease from the 
standpoint of turning over to the com- 
pany “the only line in the country that 
had possibilities as a competitor, Ickes 
said the company was tied up with a 
number of other companies, including 
Columbia Gas and Electric which, to- 
gether with the Hope Pipe Line Com- 
pany, was set up by Standard Oil Com- 
pany (New Jersey). 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figurs in thousands of barrels—add 000) 












































Crude Oil Gasoline Gasoil nd Distillate Residual Fuel 
Trends in Preduction| Runs to Stocks | Preduction| Stocks | Production} Stocks | Production) Stocks 
Week Ended Daily Stills Daily) Week End| Weekly | Week End| Weekly |WeekEnd| Weekly | Week End 
1945: 
January 27 4,727 4,756 221,310 14,957 223 4,843 33,561 9,252 51,119 
February 24 4,777 4,803 219,351 15,500 95,972 4,958 28,753 9,084 46,713 
March 31...... 4,781 4,677 223,782 14,644 98,758 4,548 26,889 9,184 41,745 
Apri! 28....... 4,808 4,780 | 223,474 14,633 04, 4,636 28,273 9,379 39,813 
May | 4,887 4,950 | 222,831 15,194 89,121 4,667 29,184. 9,670 38,548 
June 30...... 4,903 4,999 220,781 15,546 86,472 4,910 32,213 9,077 40,488 
July 28... 4,930 4,996 218,507 16,106 86,008 4,598 36,071 9,586 42,283 
August 25..... 4,892 4,931 | 211,813 15,986 84,693 4,960 39,782 9,356 46,201 _ 
September 29 4,357 3,812 387 11,913 79,552 3,940 43,689 7,047 46,853 
October 27. . 4,273 4,838 230 530 74,335 5,159 43,472 8,691 943 
November 24 4,469 4,648 | 219,363 15,681 83,184 4,802 45,258 8,800 47,474 
que 20 4,474 4,729 | 218,918 14,546 95,205 5,055 36,651 8,765 42,447 
1946: 
January 26 4,626 4,553 220,544 13,622 101,737 5,720 29,498 8,4it 39,722 
March 2...... 4,726 4,779 430 13,871 104,462 5,888 25,148 8,634 38,441 
March 30...... 4,425 4,684 224,904 13,896 104,715 5,337 28,240 8,738 37,746 
ey 4 ORE 4,672 4,685 | 224,443 14,228 99,631 5,568 30,466 9,204 39,404 
See 4,759 4,857 222,214 14,322 95,769 5,463 32,973 8,908 43,368 
June 20, ..... 4,957 4,854 223,883 14,500 92,333 5,325 37,762 8,828 46,447 
July 27..... 4,926 4,896 | 223,756 14,535 88,226 5,817 44,316 8,217 49,517 
A se os 4,836 4,866 | 225,672 14,639 86,251 649 51,405 8,126 52,061 
28... 4,778 4,829 | 221,903 14,538 ‘ 450 57,903 8,158 56,914 
October 26... . 4,730 4,758 | 221,184 14,863 86,423 5,710 65,499 7,728 60,872 
N 30.. 4,795 4,707 225,119 15,145 88,371 5,228 66,062 7,672 58,647 
166 + 





Speaking of Krug’s testimony that the 
lease had been made, Ickes said: “In my 
opinion, there was unfolded before this 
committee yesterday as choice a bit of 
slick politics as the country has been 
privileged to see for a long time.” 

Eugene Holman, president of Stand- 
ard Oil Company (New Jersey), sent 
Ickes a quick telegram denying the com- 
pany had any interest in TGT or any 
intention of acquiring an interest in the 
pipe lines. Charles H. Smith, president 
of Big Inch Oil, Inc., sent him a letter, 
denying that his bid for the lines was 
predicated on any “promotional” scheme. 

Gardiner Symonds, TGT president, 
denied that his company was affiliated 
with any of the companies mentioned by 
Ickes, beyond the fact that some of them 
are customers. 

Symonds disclosed that he first learned 
his company had been given an interim 
contract when Krug so testified. He was 
not unduly concerned about Ickes’ sug- 
gestion that it violated the anti-trust 
laws, he explained, because all of the 
company’s operations are under govern- 
ment control. 

Expressing the opinion that the con- 
tract would not affect the permanent dis- 
position of the lines, Symonds said that 
all estimates set a year as the minimum 
time in which they could be readied for 
gas service and, in view of the current 
and prospective matérials outlook, it 
would be nearer two years. His com- 
pany considered bidding for the lines, he 
added, but decided: it should not seek 
new markets until it could adequately 
meet the demands of its present cus- 
tomers. 


Steelman declined to appear before 
the committee, but in a letter denied that 
he had ever intervened in any manner 
in the problems involved in the disposi- 
tion of the lines. He had one conversa- 
tion with Littlejohn, during which he 
asked the administrator whether it 
would be possible to use the lines for 
gas, Steelman said, and Littlejohn ex- 
plained he felt bound to follow the oil- 
preference recommendatior the Sym- 
ington report. 


Legality of any sale of the pipe lines 
for gas was questioned by James W. 
Haley, attorney for the National Coal 
Association, who based his argument on 
provisions of the Surplus Property Act 
which prohibit the sale or lease of facili- 
ties in such a way as to disrupt the 
economy. The lines should be main- 
tained in stand-by, he contended. 


Apparently as an afterthought, Haley 
said the coal industry probably would 
not fight conversion of the lines if they 
were required tp make up 75 percent of 
their load from flare gas. 


The Interior Department’s views, as 
presented by OGD’s Acting Director 
Davies, call for sale for private opera- 
tion, in gas service, on terms protecting 
the national safety and promoting the 
conservation of gas, just as quickly as 
possible. 

Davies warned that the government 
must neither retain ownership of the 
lines nor attempt to operate them. If the 
lines were kept by the government, he 
said, then with equal justification “every 
line with which they might compete and 
every line with which such competing 
lines might compete should also be 
owned by the government, which would 
mean that the entire pipe line system 
east of the Rocky Mountains would be 
governinent-owned.” Such an absorp- 
tion, he added, would be “abhorrent,” 
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KELLOGG HEAT TRANSFER EQUIPMENT 
To Meet Specific Operating Conditions 


Kellogg heat exchangers and heat 
transfer equipment of specialized design 
have been installed in many refineries 
producing vital war materials. 


Their selection was due to the fact 
that Kellogg engineers, specialists in heat 
transfer problems, had designed and in- 
stalled hundreds of thousands of square 
feet of heat transfer surfaces in leading 
refineries of the United States and foreign 
countries. Correct design, rugged con- 
struction, flawless materials, and the most 


accurate workmanship were combihed to 
produce heat exchangers which operated 
efficiently and economically. 


Kellogg offers to refiners the experience 
of outstanding specialists in heat transfer 
problems in collaboration with the Kellogg 
chemical and physical laboratories to 
aid in solving refinery heat transfer 
problems. 


Let a Kellogg engineer help‘ you with 
your heat transfer problems. 


- 225 BROADWAY NEW YORK 7 


THE M. W. KELLOGG COMPANY ~- JERSEY CITY, NEW JERSEY 


LOS ANGELES: 609 SOUTH GRAND HOUSTON 2, TEXAS: 402 ESPERSON BLDG 
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but government operation would be even 
more repugnant. 

From the national standpoint, Davies 
continued, no one now can say that the 
Big Inch lines will be needed in the next 
emergency. 

“The way to insure the availability of 
the Big Inch lines for overland carriage 
of o'l above peacetime pipe-line capacity 
is to keep them out of peacetime use as 
oil carriers,” he declared. 

Davies stressed the need and increas- 
ing demand for natural gas, which can 
be distributed only through pipe lines; 
the abundance of the fuel in the South- 
west, and the gas now being wasted 
which could be moved through the Big 
Inch system. 

The plan to ask the bidders informally 
to make new offers which he suggested 
November 19 has been dropped, and 
meetings have been arranged with other 
interested agencies at which an agree- 
ment will be sought which will permit 
WAA to submit a supplemental report 
to Congress, ask for new bids placing 
all bidders on an equitable basis, and 
dispose of the lines at an early date for 
maximum cash. 


Murray to Succeed Jester 


On Texas Commission 


William J. Murray, Jr., of Houston 
has been named a member of the Rail- 
road Commission of Texas to succeed 
Beauford H. Jester when the latter be- 
“comes governor of the state on Janu- 
ary 1. 

Murray formerly was employed by the 
commission and at one time headed its 
engineering department. He received a 
degree in petroleum engineering from 
University of Texas in 1936. During the 
war he held various positions with 
PAW, and recently has been a consult- 
ing engineer. 


Ethyl Holds Open House 
At Detroit Laboratory 


Formal opening of the research labo- 
ratories of Ethyl Corporation in Fern- 
dale, a Detroit suburb, took place No- 
verfiber 13, 14 and 15 as an open house. 
These laboratories were nearing com- 
pletion at the time of the attack on 
Pearl Harbor. Immediately construction 
was accelerated so the facilities could 
be used in research of military nature. 

During the war public inspection was 
not permissible and the open house in 
November was the first opportunity of 
giving engineers of related industries an 
opportunity of general inspection, al- 
though a few had been privileged to visit 
the facilities during the war period. 

At the time of the open house a bronze 
plaque in honor of Thomas Midgley, Jr., 
was placed in the main lobby of the 
building. Midgley, who died in 1944, was 
the discoverer of tetraethyl lead. Among 
his other achievements was the demon- 
stration of removing bromine from sea 
water, the discovery of a new series of 
nontoxic and noninflammable refriger- 
ants, as well as researches into the com- 
position of natural and synthetic rub- 
bers, and of the chemistry of vulcani- 
zation. 

The new facilities serve in cooperative 
research with automobile, aircraft and 
petroleum industries in coordinating the 
development of motor fuels and engines. 
The equipment is designed for research 
on engines of passenger automobiles, 
trucks, busses, light aircraft, farm trac- 
tors and stationary units. Electronic 
equipment is used extensively in instru- 
ments and control apparatus. Specially 
designed automatic control devices vary 
the throttle opening, speed and load of 
engines during operation on dynamom- 
eters in simulation of any selected kind 
of actual service. One such unit oper- 
ates on the principle of a player piano, 
and can automatically duplicate the con- 
tinuously changing conditions imposed 
on an engine during an eight-hour cross- 
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Main entrance to Ethyl Corporation's research laboratory at Detroit, Michigan 
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country trip. In the “hot room” and 
“cold room,” entire vehicles can be op- 
erated with their rear wheels driving 
large rolls set at floor level, and with 
powerful blowers automatically directing 
a blast of air against the radiators at 
speeds corresponding to the speed of 
the rear wheels. The refrigerating coils 
for the cold room contain more than 
three miles of 1%-inch steel pipe, and 
the refrigeration capacity is enough to 
keep the temperature in the room at 
zero when a large passenger car is being 
operated in it with wide open throttle 
at 60 miles per hour. The temperature 
in the “hot room” can be maintained 
as high as 150 degrees. Special single- 
cylinder engines are used for research 
on gasolines under any desired condi- 
tions, including supercharging and ex- 
tremely high compression ratios which 
are predicted for automobile and truck 
engines of the future, Some of these 
special engines are supercharged to per- 
mit studies of aviation fuels under con- 
ditions representative of those in the 
most powerful of reciprocating aircraft 
engines. Extensive and fully equipped 
chemical laboratories are provided, 
which synthesize and evaluate the use- 
fulness of new organic compounds and 
complement the work of engineers en- 
gaged in research on engines, fuels and 
lubricants. : 

The laboratories include complete 
auxiliary facilities, such as shops for 
metal working, woodworking, painting, 
electrical repair and general mainte- 
nance, as well as sections concerned with 
photography and the development of in- 
struments and experimental apparatus. 
A combination cafeteria and auditorium, 
and both indoor and outdoor facilities 
for employe recreation are provided. Ex- 
tensive lawns with many trees and 
shrubs surround the buildings, and the 
plant is one of the most attractive in the 
Detroit area. The total floor space is in 
excess of 123,000 square feet, and over 
300 people are employed. 

Complementing the Detroit Laborato- 
ries of Ethyl Corporation is the com- 
pany’s laboratory at San Bernardino, 
California. Facilities there include en 
gine and chassis dynamometers, CFR 
fuel-test engines, equipment for chemi 
cal isspection of gasolines, and an ex 
perimental garage with equipment for 
the conduct of research on vehicles on 
the road. Roads suitable for research 
work are available at elevations ranging 
from 200 feet below to 7000 feet above 
sea level. Road grades range up to 12 
percent. Weather conditions vary from 
extreme summer heat on the desert to 
winter cold in the mountains. The San 
3ernardino Laboratory is on a 25-acre« 
tract of land, has slightly more than 
16,000 square feet of floor space, and 
employs 31 people. 


API Committee on Public 
Relations is Announced 


Following approval of a program of 
public relations activity on behalf of the 
industry at its annual meeting in Chi- 
cago last month, a nationwide commit- 
tee, headed by John M. Lovejoy, Sea- 
board Oil Company, New York, as 
chairman, has been named to direct the 
program, “The new committee,” the an- 
nouncement pointed out,” is designed to 
represent the entire country not only 
geographically but every phase of the 
industry as well. j 

“This public relations committee c* 
the board of directors will be a policy- 


Petroleum Refiner—V ol. 25, No. 12 








THE TURBINE 
THAT WORKS FOR YOU 
SG eed 3 


Small, but powerful . . . like a jeep. 
That’s the Coppus Steam Turbine that 
you see around so many places powering 
pumps, blowers, fans, stokers and other 
equipment requiring a steady, sturdy 
source of small HP. 


The Coppus line of “Blue Ribbon” 
turbines runs from 150 HP down to 
fractional — there are six frame sizes, 
and prices are in proportion. You can 
match a Coppus turbine to the job, 
saving the money you might otherwise 
spend for a turbine that’s larger than 
necessary. 

You’ll see Coppus “Blue Ribbon” 


Steam Turbines on many nationally- 
known types of equipment. Manu- 


facturers of that equipment know the 


quality that is represented by the Cop- 
pus “Blue Ribbon” — more than 85 % 
of all orders since 1937 has been repeat 
business. 


Select the right size of Coppus turbine 
for any job that calls for “jeep duty”’. 
Like all Coppus “Blue Ribbon” prod- 
ucts (blowers, ventilators, gas burners, 
etc.), they are made to extremely close 
tolerances with accuracy controlled by 
Johansson size blanks. Before ship- 
ment, every turbine is dynamometer- 
tested. 


Write for Bulletin 135-10. Coppus 
Engineering Corporation, 532 Park Ave- 
nue, Worcester 2, Mass. Sales offices 
in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon”’ products in SWEET’S. 


ANOTHER 


COPPUS 


“BLUE RIBBON” PRODUCT 


Wa 
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making committee, under whose general 
supervision the new public-relations pro- 
gram will be financed, organized and 
conducted.” 


Several sub-committees are to be 
named by the chairman. Members of tlie 
general committee are: 

R. H. Colley, The Atlantic Refining 
Company, Philadelphia; J. Frank Drake, 
Gulf Oil Corporation, Pittsburgh; Eu- 
gene Holman, Standard Oil Company 
(New Jersey), New York; Alexander 
Fraser, Shell Oil. Company, New York; 
W. S. Hallanan, Plymouth Oil Com- 
pany, Pittsburgh; B. Brewster Jennings, 
Socony-Vacuum Oil Company, New 
York; W. A. Jones, Cities Service Com- 
pany, New York; H. A. Logan, United 
Refining Company, Warren, Pennsyl- 
vania; J. Howard Pew, Sun Oil Com- 
pany, Philadelphia; W. S. S. Rodgers, 
The Texas Company, New York; Earle 
W. Webb, Ethyl Corporation; New 
York; Ralph T. Zook, Sloan. & Zook, 
Bradford, Pennsylvania. 

K. S. Adams, Phillips Petroleum Com- 
pany, Bartlesville; T. H. Barton, Lion 


Oil Company, El Dorado, Arkansas; 
C. L. Henderson, Vickers Petroleum 
Company, Wichita; B. L. Majewski, 


Deep Rock Oil Corporation, Chicago; 
W. G. Skelly, Skelly Oil Company, 
Tulsa; W. K. Warren, Warren Petro- 
leum Corporation, Tulsa; L. S. Wescoat, 
The Pure Oil Company, Chicago; R. E. 
Wilson, Standard Oil Company (Indi- 
ana), Chicago. 
J. L. Hamon, Cox:& Hamon, Dallas; 
B. A. Hardey, Independent Petroleum 
Association of America, Shreveport; 
Geo. A. Hill, Jr., Houston Oil Company 
of Texas, Houston; C. F. Roeser, Roeser 
and Pendleton, Inc., Fort Worth; H. C. 
Wiess, Humble Oil & Refining Com- 


pany, Houston. 


W. H. Ferguson, Continental Oil 
Company, Denver; Henry D. Moyle, 
Wasatch Oil Refining Company, Salt 


Lake City; Paul Stock, Yale Petroleum 
Company, Cody, Wyoming. 

L. L. Aubert, Bankline Oil Company, 
Los Angeles; R. G. Follis, Standard Oil 
Company of California, San Francisco; 
W. F. Humphrey, Tide Water Associ- 
ated Oil Company, San Francisco; A. C. 
Mattei, Honolulu Oil Corporation, San 
Francisco; Ralph B. Lloyd, Lloyd Cor- 
poration, Los Angeles; Reese H. Taylor, 
Union Oii Company of California, Los 
Angeles. 


Whealey Superintendent 
At Ashland Refinery 


Roland Whealey has been named gen- 
eral superintendent of the plant of Ash- 
land Oil & Refining Company, Catletts- 
burg, Kentucky. His appointment was 
announced November 6 when all work- 
ers were guests of the management in 
celebration of a record of eight months 
of operation without a lost-time acci- 
dent. 

Whealey has been acting general su- 
perintendent since September 15, follow- 
ing the resignation of E. A. Brown. Pre- 
viously he has been superintendent of 
the laboratory and the blending and 
testing department. 
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Chester F. Smith Named 
Standard Vice President 


“Chester F. Smith, a director of Stand- 
ard Oil Company (New Jersey) and for 
moge than 35 years associated with the 
conan in manufacturing and engi- 
neering operations, was named a vice 


president effective December 1. 
Since 1944, Smith has been chairman 


. of the company’s coordination commit- 


tee, a central study and advisory group 
for the managements of companies in 
the Jersey group. Members of the com- 
mittee are appointed by the board and 
include executives of some affiliated 
companies as well as department heads 
of the parent company. 

Created some years ago as another 
step in decentralization of Jersey man- 
agement, the committee now headed by 
Smith meets regularly to review such 
mattefs as quality of products, produc- 
ing and- refining techniques, supply-and- 
demand outlooks.. Working with the 
committee as a whole in its long-range 
planning are subcommittees of execu- 
tives and department heads who ,eport 
on trends in domestic and foreign op- 
erations, and a chemical policy commit- 
tee to review research and develop- 
ment. 

The appointment of Smith increases 
the number of vice presidents of Stand- 
ard Oil Company (New Jersey) to four. 
The others are Orville Harden, John R. 
Suman and Robert T. Haslam, all of 
whom are also directors of the com- 
pany. 

From 1940 until his appointment as 
a director in 1944, Smith was president 
of Standard Oil Company of New Jer- 
sey, the principal refining ard market- 
ing subsidiary of the parent company. 

A native of Bayonne, N. J., Mr. Smith 
attended the city’s public schools and 
was graduated from Pingry school at 
Elizabeth in 1908. He started his career 
with the Jersey group that year, re- 
maining in the Bayonne laboratory until 
the fall of 1909 when he entered the 
University of Pennsylvania. He was 


graduated in 1913 in mechanical engi- 
neering. 


CHESTER F. SMITH 








Returning to the company, Smith ac- 
cepted a position in the engineering de- 
pettment. Shortly after, he was made 
assistant superintendent of case and can 
operations at Bayonne and later be- 
came superintendent of that department. 
In 1922, he was appointed assistant to 
the general superintendent of the Bay- 
onne fefinery and four years later was 
made the refinery’s general manager. 
He was appointed manager of the Bay- 
onne plant in 1928 and in 1931 became 
assistant general manager of the com- 
pany’s three New Jersey refineries. From 
1933 until 1940, he was vice president 
of the operating company and general 
manager in charge of its refineries. 


Asphalt Institute Elects 
Oklahoma Man President 


At their annual meeting in New York 
December 4, directors of The Asphalt 
Institute, representing the major part 
of the petroleum asphalt production in- 
dustry of the United States and Can- 
ada, elected C. Wayne Barbour of Al- 
lied- Materials Corporation, Oklahoma 
City, president and chairman of the 
executive committee, with George R. 
Christie, Socony-Vacuum Oil Company; 
Inghram Grayson, Lion Oil Company; 
Raymond Harsch, Shell Oil Company; 
James J. Kelly, Kerr-McGee Oil In- 
dustries, Inc., Fen-Ter Refining Divi- 
sion; D. N. Myers, Byerlyte Corpora- 
tion, and J. S. Sawyer, Shell Oil Com- 
pany, completing the committee. 

he five vice-presidents elected with 
their respective divisional jurisdiction, 
Atlantic-Gulf, J. S. 


were as follows: 
Sawyer; Ohio - Great Lakes, D. N. 
Myers; Mid-West, Inghram Grayson; 


Southwest, James J. Kelly, ard Pacific 
Coast, Raymond Harsch. 

Bernard E. Gray was reelected gen- 
eral manager-chief engineer, and Her- 
bert Spencer, secretary. F. V. Widger, 
Witco Chemical Company, was elected 
treasurer and John N. Smith, Socony- 
Vacuum Oil Company, assistant treas- 
urer. 

Barbour was one of the founders of 
Allied Materials Corporation in 1932, 
and is now its president. He is a grad- 
uate of the College of Engineering of 
Sah anterelty of Oklahoma, Class of 


Refinery Electric Power 
Problems Discussed 


“Refiners’ Viewpoint of Electric 
Power Usage,” by W. H. Stueve of 
Oklahoma Gas & Electric Company, 
Oklahoma City, was among the papers 
presented before 100 members of the 
Petroleum Electric Power Association 
at the annual conference of the organi- 
zation at Tulsa on December 3-4. He 
presented figures to show that the use 
of purchased power is the cheapest. 

A discussion on the theory of pump 
and compressor installation was given 
by Fred Wetzel, Ingersoll-Rand Com- 
pany, Tulsa. He illustrated his paper, 
“Use of Electric Power for Pumps and 
Compressors in Oil Refineries,” with a 
number of charts. 

In a paper on “Newer Electric Power 
Equipment for the Oil Industry,” B. M. 
Brown, manager of the petroleum and 
no ok section of Westinghouse Elec- 
tric Corporation, East Pittsburgh, 
showed ‘that due to improvement of 
pumping equipment as well as electrical 
equipment, lower operation costs and 
maintenance will be attained. 

“Use of Variable Capacity Pluger 
Pumps with Electric Motors for Pipe 
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GENERAL CHEMICAL 
COMPANY 


ALIPHATIC : ORGANIC. 
FLUORINE COMPOUNDS 


Long the leader in development of inorganic fluorides and fluohorates, General 
Chemical Fluorine Research now enters the field of organic chemistry as 
it presents the Genetrons . . . an important series of aliphatic organic 
fluorine compounds. 

First of the group is Genetron 100, a product significant not only as a 
new industrial chemical, but also as the parent compound for this family 
of commercially valuable organic fluorine derivatives. 

Its physical properties point to various app"‘cations . . . as a refrigerant; 
intermediate in the preparation of aerosol ispersants, dielectrics, high 
pressure lubricants, selective solvents, and mu :ed olefinic halide monomers. 
Some of these uses are already being confirmed by manufacturers who 

recognize the unusual industrial potentialities of 
this low-boiling organic liquid. 

Genetron 100 may merit your thorough inves- 
tigation, too. For experimental samples write 
General Chemical Company, Fluorine Division, 
40 Rector Street, New York 6, N. Y. 





GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany « a iiieate Raleimere 
er. + Boston + Bridgeport - Buffalo 


+ Denver - Detroit 
Los Angeles - Minneapolis « New York « Phila leiphia - pty 
Providence + San Francisco - 
‘Yakima ee ash. 
In Wisconsin: General Chemical Corporation, 
Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal . T + Vancouver 
*Trade Mark, General Chemical Company 
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genetron* 100 
PHYSICAL PROPERTIES 


Formula 
Molecular Weight 
Color 

Melting Point 
Boiling Point 
Densiy 


Latent heat o/ 
vaporization 


CrisCHF, 

66.05 

Colorless 
—117.0° C 
—24.7° C 

1.004 at —25° C 


137 B.t.u./Ib. 


vapor pressure (p.s.i. abs) 


—30° C 
—10°¢ 
te°c 
aw’Cc 


12.0. 

25.9 

53.8 
108.0 
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Lines” was given by B. F. Thompson, 
Public Service Company, Tulsa. He dis- 
cussed a practical variable stroke recip- 
rocating pump manufactured by a prom- 
inent firm, and how the equipment has 
been aiding men in the pipe line indus- 
try. 

A. N. Horne, vice president and as- 
sistant manager of the Texas - Empire 
Pipe Line Company, Bartlesville, in his 
paper on “Future Use of Electric Power 
for Pipe Line Pumping,” said that in 
order to have more economy in opera- 


tion of pipe line systems, operators 
should look to: larger diameter lines; 
fewer pump stations, and _ simplified 


pumping equipment. To attain the full- 
est economy in application of these 
three factors, the cost of fuel or power 
for the prime movers must be compa- 
rable. 

Max H. Halderson, Phillips Petroleum 
Company, Bartlesville, discussed “What 
Utilities Should Do to Secure Produc- 
tion Business.” 

Paul Griffith of the Arkansas Power 
& Light Company, Little Rock, was 
named president for 1947-48, replacing 
H. C. LeVois, Gulf States Utilities Com- 
pany, Port Arthur, Texas. 

Directors named include: T. E. Gra- 
ham, Oklahoma Gas & Electric Com- 
pany, Oklahoma City; Watson, Landon, 
LeVois and McNeese; P. M. Cordell, 
Texas Electric Service Company, Fort 
Worth; J. E. Moody, Southwestern Gas 
& Electric Company, Shreveport; O. W. 
Jones, Central Power & Light Com- 
any, Corpus Christi, Texas; and R. E. 
na Kansas Gas & E lectric Company, 
Wichita, Kansas. 

The 1947 convention will be be held in 
Corpus Christi. 


British American Refinery 
Sets Safety Record 


A new record for safety in the Ca- 
nadian oil industry has just been set by 

the employes of the Clarkson, Ontario, 
refinery of British American Oil Com- 
pany. On the third anniversary of the 
opening of the refinery employes estab- 
lished an all-time high in Canada for 
safety, of a million man hours without 
a lost-time accident. A_ certificate of 
merit was awarded to the refinery by 
the Industrial Accident Prevention As- 
sociation at a ceremony attended by the 
officers of the company. W. K. White- 
ford, president, lauding the feat of 
safety achievement in his address to the 
employes stated that, “our producing 
company in the United States at Okla- 
homa City this past week presented us 
with their record of safety of one year 
without a lost-time accident, heading 
our American operations, and now we 
in Canada have been able to top their 
record.” 

In recognition of their efforts and co- 
operation in establishing this secord 
W. C. Gault, manager of the refinery, 
announced that each employe would re- 
ceive an extra day’s pay. 

The method of tabulating as used by 
British American Oil Company is the 
Standard Industrial Accident Reporting 
System as approved by the National 
Safety Council; the American Standards 
Association and the Society of Safety 
Engineers. In June 1944 the company 
instituted a safety campaign at the 


newly built refinery at Clarkson and a 
full-time 


safety supervisor was ap- 
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pointed. The frequency rate for 1944 
was 37.6 as compared with 14.4 for 1945, 
while the frequency rate for the Cana- 
dian oil industry for that year was 14.43. 
In 1946 one million man-hours without 
a lost-time accident was achieved, set- 
ting an all-time high for the oil refin- 
ing industry. An intensified program of 
accident prevention was carried on and 
departmental safety committees were 
set up to cover topping and cracking, 
lube oil and maintenance. Similar safety 
campaigns are being conducted in the 
four other refineries of the company 
across Canada. 


Mekler Opens Chicago 
Office as Thermal Consultant 


L. A. Mekler, who has been engineer- 
ing consultant of the Armour Research 
Foundation, has opened an office at 176 
West Adams Street, Chicago, where he 
will specialize in thermal problems ‘and 
fuel economics, especially as they affect 
petroleum refining and the chemical in- 
dustries. He also will give attention to 
the evaluation of petroleum processés 
and plants. 

Previous to joining the Armour staff 
as full time consultant in April, 1945, 
Mekler was on the staff of Universal Oil 
Products Company, Chicago, as a com- 
bustion engineer and a member of its 
engineering and development depart- 
ment. 

Mekler is a native of Russia, and his 
early education was in the Junior Col- 
lege, Harbin, Manchuria. Later he 
gained a B.A. degree in metallurgy at 
the University of Glasgow. His formal 
education was completed at the Univer- 
sity of California with a B.S. degree in 
1919, although his studies were com- 
pleted in 1917. 

After two years with a consulting en- 
gineering firm in California, he joined 
Universal Oil Products Company in 
1919 and remained on its staff until 1921. 
Then followed six years as a consulting 
engineer. He returned to the UOP staff 
in 1927 and remained until 1945. During 
the war period he was on the staff of the 
Petroleum Administration for War in 
charge of Russian refining requirements. 





L. A. MEKLER 
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Shreveport Draws January 
WPRA Technical Meeting 


The January meeting of.the technical 
group of Western Petroleum Refiners’ 
Association in Shreveport will consist of 
a question-and-answer program. The 
session will be held the afternoon of 
January 17 in the Washington-Youree 
Hotel. A. W: Trusty, chief chemist of 
Arkansas Fuel Oil Company, Shreve- 
port, will serve as chairman. He has 
conducted several of the previous ses- 
sions of the question-and-answer type 

Concerning this type of program the 
announcement from association head- 
quarters in Tulsa read: “Those partici- 
pating have an opportunity to exchange 
operating experiences on any questions 
relating to refining operations. In order 
that you may come to the meeting in- 
formed as to the nature of the questions 
and better prepared to participate in 
the discussion, a list of questions sub- 
mitted will be sent to you at a later date, 
prior to the meeting In the meantime, 
you are requestcu to send in your ques- 
tions. There is no limit to the number 
each person may submit. Questions 
should be mailed to Paul D. Williams, 
Technologist, Western Petroleum Refin- 
ers’ Association, 1414 Hunt Building, 
Tulsa 3, Oklahoma.” 


Southwest Gas Measurement 
Short Course May 6-8 


Representatives of the natural gas in- 
dustry from 12 states attended a gen- 
eral committee meeting of the South- 
western Gas Measurement Short Course 
in Houston, Texas, November 11. 

M. Scofield’ of Lone Star Gas 
Company, Dallas, general chairman, 
presided. May 6, 7, and 8 were set for 
holding the 1947 school to be held at 
the University of Oklahoma, Norman. 

Other business of the meeting in- 
cluded election of committee chairmen 
and action on recommendations of the 
executive commitee. Committee chair- 
men elected were as follows: Program, 
E. C. McAninch, Oklahoma Natural 
Gas Company, Ardmore; Publications, 
V Woods,- Gulf Oil Corporation, 
Houston; Exhibits, George E. Greiner, 
Phillips Petroleum Company, Bartles- 
ville; Practical Methods, B. F. Worley. 
United Gas Corporation, Houston, and 

L. Griffin, Northern Natural Gas 
Company, Omaha, Nebraska; Registra- 
tion and Publicity, Miss Kate A. 
Niblack, Oklahoma Utilities Associa- 
Oklahoma City; and Local Ar- 
rangements, W. H. Carson, University 
of Oklahoma, Norman. 

The next meeting of the general com- 
mittee is to be held in Oklahoma City, 
January 13, 1947. 


Privately-Owned Pipe Lines 
Under ICC Authority 


Interstate Commerce Commission au- 
thority extends to privately-owned pipe 
lines it has been ruled by the United 
States Supreme Court in a five-four de- 
cision. The suit involved Champlin Re- 
fining Company’s 516-mile gasoline line 
from Oklahoma to Iowa. The company 
had refused information on valuation 
demanded by ICC, the company con- 
tending it is not engaged as a common 
carrier. 

The opinion held that while the com- 
pany challenged the ICC’s jurisdiction 
on the ground that it transported only 
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———CUT DOWN UPKEEP 
with Pressed Steel Company LIGHTWEIGHT 





Bubble Caps 


P. S. (for Pressed Steel) Alloy Bubble 
Caps are made from tough, long-last- 
ing, light gauge alloy steels that excel 
cast iron caps in freedom from break- 
age and a smooth surface finish that 
does not coke up as quickly. As they 
weigh 75% less than cast iron caps, 
they are easier to handle for inspec- 


tion, cleaning and replacement. 














In addition to their low upkeep, they 
cost less to buy. Then, when design- 
ing new tower construction, sectional 
trays can be made lighter than re- 
quired for cast iron caps. 

P. S. facilities can be readily 
adapted for the rapid production of 
your style bubble cap made from any 
alloy steel. Send blueprint and speci- 
fications for our estimates. 


THE PRESSED STEEL COMPANY 


December, 1946—A Gulf Publishing Company Publication 





















No Rolling Reguiced 









WIRE 
cLOTH 
for your 
FILTERS 










Pethayas all we need 
say is that it 5 NEWARK Cloth 


FOR YEARS, we've been making wire cloth for use on 
standard refinery pressure filters. Woven firmly and 
uniformly from carefully selected and annealed wire, 
NEWARK cloth is free from looseness and waviness. It 
requires no rolling to make it lie flat and snug in the 
filter—a factor enhancing its durability. 


Metals available for your requirements include stainless 
steel, Monel and nickel. We 
can provide any mesh up to 


100 x 1000. NEWARK 


fe°ACCURACY 


Why not try NEWARK the 
next time you buy wire cloth? 





NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE, NEWARK 4, N. J. 
12-NWC-1 
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its own products, the oil actually “is not 
being moved for Champlin’s own use.” 

“The power of Congress to regulate 
interstate commerce is not dependent on 
the technical common carrier status but 
is quite as extensive over a private 


carrier,” he said. 

Six products pipe line systems appear 
affected by the Champlin decision and 
as a result will have to file valuation 
reports with the ICC. 


Synthetic Experts Among 
Scientists from Germany 


Leaders in the field of development of 
synthetic petroleum in Germany are 
among the 270 German technical experts 
who have been brought to this country 
by the War Department, and more will 
come in under plans to increase the 
number to approximately 1000. 

Synthetic petroleum production is be- 
ing studied intensively by German scien- 
tists with experience and ability in the 
hydrogenation of coal, the carbonization 
of coal and oil shale, and the synthesis of 
gas by the Fischer-Tropsch process. 
Another group of technicians is design- 
ing a high-speed, lightweight diesel en- 
gine with low- fuel consumption for 
marine, railroad and other uses. 

The German scientists are here in War 
Department custody under contracts 
which give the best paid a top salary of 
$3120, plus a $6 daily expense allow- 
ance. Many of these Germans will be- 
come eligible for immigration visas. 
Shortly some can be released to private 
industry, research laboratories and edu- 
cational institutions. 


New Russian Process 


The Soviet petroleum industry, in co- 
operation with research institutions, has 
developed a new. domestic catalytic 
cracking process to obtain high-octane 
gasoline, according to Russian press re- 
ports reaching the Department of Com- 
merce. The tests are being made at a 
pilot plant in the city of Grozny. 

High-octane gasoline was produced 
from naphthyl and paraffin in the ex- 
perimental distillations, and the reports 
state that the results of these experi- 
ments will serve as the basis for a more 
widespread use of the catalytic cracking 
process. 


Vapor Pressure Chart 


Phillips Petroleum Company has pre- 
pared a large scale vapor pressure chart, 
entitled “Vapor Pressures of Twelve 
Four-Carbon-Atom Hydrocarbons.” The 
hydrocarbons included are isobutane, 
isobutylene, 1-butene, 1,3-butadiene, n- 
butane, trans-2-butene, cis-2-butene, 
vinylacetylene, ethylacetylene, diacetyl- 
ene, 1,2-butadiene and dimethylacetylene. 
Vapor pressures from 0.30 to 800 psia 
are shown over a temperature range of 
—110 to +320 F. 

The chart, measuring approximately 
8 x 24 inches is suitable for mounting 
on a wall or folded for inserting in a 
notebook. Single copies are available free 
of charge upon request on your business 
letterhead to Phillips Petroleum Com- 
pany, Chemical Products Department, 
Bartlesville, Oklahoma. 
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int Focklons Diniiiragm Control Valve, with Stainless Steel Bellows 

e Seal, has had two and one‘half years of continuous service without a failure. 
This type is suitable wherever 18-8 Stainless Steel is used and has the following advantages: 
1. This Valve is a MUST for toxic fluids, 5. The Bellows Seal is rated at 600 PSI, 


where leakage would be dangerous to 750° F 
plant personnel or property. 6. May be used on air-to-close or air-to- 


open valves. 


2. For extremely valuable fluids, Where 
leakage means reduced profits. 7. Can be furnished with or without Aux- 
iliary Packing Gland. 


3. Eliminates any possibility of leakage on 8. Suitable with any type Valve Plug, such 
vacuum applications. as Quick-Opening, Linear or Equal Per- 


4. Can be applied on all Control Valves centage, and any type Valve Body, 
from smallest to largest sizes. Straight-through, Angle or Three-Way. 


Let us helfe solue your Control Value problem 
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Mexican Refining Capacity 
Expanded and Modernized 


Inauguration ceremonies November 
20 marked completion of . expansion 

lans for the new refining plant of 

etroleos Mexicanos at Atzapotzalco, 
suburb of Mexico City. At that time 
Efrain Buenrostro, general manager of 
Penmex, gave detailed information con- 
cerning expansion of the whole petro- 
leum industry in Mexico. 

Daily charging capacity of the new 
plant has been increased to 58,000 bar- 
rels from 23,000 barrels, giving the 
nation total refining capacity of 200,000 
barrels daily, compared with a capacity 
of 120,000 barrels daily in 1938. 

Also the new plant has facilities for 
making products-formerly imported into 
Mexico, among them high-octane avia- 
tion gasoline. Manufacture of this grade 
of fuel was the primary purpose in de- 
sign of the plant as part of the defense 
of the Western hemisphere. Financial 
assistance came through facilities of the 
United States, the Export-Import bank 
providing part of the capital. In his 
address Buenrostro said that total in- 
vestment of the refining plant was $25.,- 
000,000, of which $10,000,000 came from 
foreign sources and that 20 percent of 
this has been repaid. 

The whole petroleum project in Mex- 
ico included expansion of pipe-line fa- 
cilities from the Tampico district and 
from the Poza Rica field, where a natu- 
ral-gasoline plant and a crude-oil-stabil- 
ization unit have been put in operation. 

Facilities added to the refining plant 
near Mexico City include: 

The’ existing topping stills at Atzca- 
potzalco have been increased in capacity 
from 18,000 to 22,000 barrels per day. 
Topped crude from this plant will be 
processed in the new thermal-cracking 
unit. The new plant at Atzcapotzalco 
consists of a topping unit with a rated 


Left: Flash column and fractionating units on 
the topping unit, new refining plant of Petroleos 
Mexicanos at Atzapotzalco. 


Below: The power plant. 


—All photographs by 8S. Cortes Rubio 
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Light hydrocorbon fractionating unit, Petroleos Mexicanos refinery at Atzapotzalco. 


capacity of 25,000 barrels per day, which 
is expected to operate at close to 40,000 
barrels per day eventually; a fractionat- 
ing unit for the production of isobutanes 
and isopentanes. This unit includes four 
towers 100 feet high and 11 feet in diam- 
eter, a depropanizer, a debutanizer, a de- 
isobutanizer, and a deisopentanizer. Gas 
produced will be used to make liquefied 
petroleum gas, as charge for the alkyla- 
tion unit, and for the preparation of 
aviation gasoline. A Perco treating unit 
to treat straight-run gasoline. 

A thermal cracking unit of 13,000 bar- 


rels per day capacity equipped with a - 


depropanizer, a debutanizer, and an ab- 
sorption column. An alkylation unit 
capable of producing 900 barrels per day 
of alkylate high-octane blending stock. 
An isomerization unit with a capacity 
of 350 barrels per day. : 

A power installation consisting of two 
5000-kilowatt steam turbine generators 
producing 60-cycle current. 

A tetraethvl mixing plant with a ca- 
pacity of 750 barrels of ethyl fluid 
per day. : 
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Final refinery output is expected to 
be: 2000 barrels per day of 9l-octane 
gasoline; 4500 barrels of 70-octane gaso- 
line; 12,000 barrels of 45-octane gasoline, 
with final kerosine, gasoil, and fuel oil 
ratios according to the demand. 


New Pemex Head Favors 
No Outside Oil Capital 


Antonio J. Bermudez, recently was 
named director general of Pemex, the 
government-owned petroleum monopoly 
in Mexico, succeeding Efrain 
rostro. 

As head of Pemex, Bermudez will 
seek harmony between the government 
oil industry and its workers—a key to ex- 
panded Mexican industrialization prom- 
ised by the new President Aleman. 

The Mexican oil industry has been 
beset by frequent work stoppages. 

Bermudez in a statement declared the 
Mexican oil industry would be devel- 


-oped without the aid of foreign capital. 


_ He also outlined an increased produc- 
tion program designed to overcome the 


Buen- 


labor disturbances which have plagued 
Mexican oil and transportation opers- 
tions. This would be financed by Pemex 
income and, failing sufficient profits for 
required expansion, he said, Mexican 
capital, both private and public, would 
be called on for assistance. 


Beaumont Chemists Hear 
Report on Bikini Tests 


Members of the Texas-Louisiana Gulf 
Section of the American Chemica! So- 
ciety met at Beaumont November 20 to 
hear Walter J. Murphy, editor of “In- 
dustrial and Engineering Chemistry” and 
“Chemical and Engineering News” speak 
on the Bikini atom-bomb tests. The 
meeting was conducted by V. A. Kali- 
chevsky, chairman of the section. W. W. 
Leach, assistant general manager of the 
refining division of Magnolia Petroleum 
Company, made an address recounting 
the part played by petroleum chemists 
in the development of the industry. H. N. 
Frost, secretary of the section, gave a 
brief account of Murphy’s professional 
experience, and introduced him to the 
group. Murphy discussed his experi- 
ences and observations as a press ob- 
server at the recent “Operation Cross- 
roads” atom-bomb tests conducted at 
Bikini atoll, and presented a number of 
color slides which he made during the 
trip and the test periods, and a techni- 
color sound film of the tests which was 
filmed and released by the Navy. The 
slides and film gave enough detail of 
the actual explosions for the group to 
judge the energy release taking place 
and served to emphasize and amplify 
Murphy’s statement that “I am _ very 
much a member of the league of fright- 
ened men,” that the atom bomb is so 
powerful that the sane control of atomic 
energy is all important to civilization. 


Committee to Nominate 
Council Officers Named 


The next meeting of the National 
Petroleum Council will be held January 
21 and thereafter quarterly in April, 
July and October. 

A five-man committee has been named 
by temporary Chairman Walter S. Halla- 
nan to consider nominations from the 
council for permanent chairman and vice 
chairman. The committee, which may 
report in January, includes R. G. Van 
Der Woude, president of Shell Union 
Oil Corporation, chairman; W. H. Fer- 
guson, executive vice president of Con- 
tinental Oil Company; B. L. Majewski, 
vice president of Deep Rock Oil Com- 
pany; Charles F. Roeser, president of 
Roeser and Pendleton, Inc., and Reese 
H. Taylor, president of Union Oil Com- 
pany of California. 


AIME Elects C. E. Williams 
President for 1947 


Clyde E. Williams, director of Battelle 
Mem6@rial Institute, Columbus, Ohio, has 
been elected president of American In- 
stitute of Mining and Metallurgical En- 
gineers for 1947. Andrew Fletcher, St. 
Joseph Lead Company, New York, and 
Robert W, Thomas, Nevada Consoli- 
dated Copper Corporation, Ray Arizona, 
were named vice presidents. Six direc- 
tors elected included Oliver . Bowles, 
A. J. Blair, W. W. Mein, Sr., C. V. 
Millikan, E. E. Schumacher and J. R. 
Suman, Dr. A. B. Parsons is secretary. 
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The Tidewater Associated Oil Company, 
at its refinery at Avon, California, has re- 
cently completed a run of 415'% days. This 
run of nearly 14 months continuous opera- 
tion is a record for fluid catalytic cracking 
units. 

During this period the unit processed 
approximately 8,000,000 barrels ot fresh 
charge exclusive of recycle. Early in the 
run it was operated largely on straight run 
gas oil of 30° or higher A.P.I. gravity. At 
times various naphthas, both straight run 
and cracked, were charged as supplemen- 


tary charge to maximize aviation gasoline 


CONTINUOUS 







A RECORD FOR-FLUID CATALYTIC CRACKING UNITS - 


production. Since the close of the war, the 
charge was gradually made heavier and for 
the past several months has been primarily 
a heavy California waxy distillate of high 
viscosity averaging 22° to 23° A.P.L. gravity. 

Since the beginning of post-war opera- 
tion, catalyst costs have averaged approx- 
imately two cents per barrel of fresh feed 
charged. Catalyst activity has been main- 
tained at relatively high levels as indicated 
by the space velocities employed during 
the run, . 

This Tidewater unit is just one of the 
many fluid catalytic cracking units designed 
by Universal Oil Products Company. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. 


CHICAGO 4, ILLINOIS, U.S. A. 


LABORATORIES: RIVERSIDE, ILLINOIS 
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Phase Equilibria in Hydrocarbon Sys- 
tems. H. H. Reamer, B. H. SAGE, AnD 
W. N. Lacey. Ind. and Eng. Chem. 38 
(1946) p. 986. 


The volumetric behavior of four mix- 
tures of n-butane and decane was ex- 
perimentally determined at seven tem- 
peratures from 100° to 460° F: and for 

‘ pressures up to 10,000 pounds per square 
inch. The results of the work establish 
the volumetric properties of the mix- 
tures in the single-phase region for pres- 
sures greater than the bubble point. One 
mixture was studied at: pressures low 
enough to permit the determination of 
the dew-point pressure and volume at 
340°, 400°, and 460° F. The composition 
of the bubble point liquid at 100° and 
160° F. for pressures below 30 pounds 
per square inch absolute was deter- 
mined by making use of an equilibrium 
still. The results obtained in the work 
indicate that at the lower temperatures 
and higher pressures the system ap- 
proaches the volumetric behavior of an 
ideal solution, but at the higher tem- 
peratures and intermediate pressures the 
volume can differ from ideal behavior 
by more than 50 percent. The purifica- 
tion ot the hydrocarbons used in the 
work is described. The results are pre- 
sented in tabular and graphical form in 
considerable detail. A bibliography of 13 
references is included. 


The Thermodynamic Function of Cy- 
clohexane-Methanol Mixtures. Scorr FE. 
Woon, Jour. Amer. Chem. Soc. 68 (1946) 
p. 1963. 


The changes of the free energy, en- 
thalpy and entropy, on mixing at con- 
stant pressure, for the cyclohexane- 
methanol system were calculated from 
the measurements of the liquid-liquid 
equilibria reported by Eckfeldt and Lu- 
casse. The excess changes of these func- 
tions over those of an ideal solution are 
all positive over the entire range of 
composition, except the entropy, which 
appears to become slightly negative in 
the rich methanol solution at 31° C. 

The thermodynamic functions of the 
four systems, benzene-methanol, carbon 
tetrachloride - methanol, cyclohexane - 
methanol and chloroform-ethanol, are 
similar. The behavior of these systems 
is considered to be due to rather strong 
attractive forces operating between the 
unlike molecules. A relative estimate of 
these attractive forces between methanol 
and carbon tetrachloride, benzene or 
cyclohexane shows that they decrease 
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in this order but that they are in gen- 
eral of the same magnitude. 


Non-ideality in Some Binary Hydro- 
carbon Systems. C. B. Cottis, Nature 157 
(1946) pp. 845-6. 


Solutions of paraffins and naphthenes 
were studied. It was found that azeo- 
tropes were formed and that the solu- 
tions exhibited marked non-ideality. The 
deviations from ideality were positive, 
and such that if an azeotrope formed it 
was of minimum-boiling type and the 
activity coefficients greater than unity. 
Azeotropes are formed between paraffins 
and cycloparaffins only when their boil- 


ing points ‘are close together, for exam- 
ple less than 1°. Volume changes due 
to mixing at 20° are less than 0.1 per- 
cent. 


Viscosities of Pure Hydrocarbons. J. M. 
Getst AND M. R. Cannon. Jnd. and Eng. 
Chem., Anal. Ed. 18 (1946) p. 611. 


The method used in the determina- 
tion of the viscosities of pure hydrocar- 
bons is described. Detailed drawings of 
the viscometers used are presented. 
Tabular data are given for the viscosi- 
ties of some 5-, 6- and 7-carbon hydro- 
carbons and for some 8-, 9- and 10- 
carbon hydrocarbons. Viscosities of the 
octanes are presented, and the viscosity 
of 2, 2, 4-Trimethylpentane is given over 
a temperature range. A bibliography of 
6 references is included. : 





Chemical Composition and Reactions 





Condensation of Acetylene by Molten 
Salts. PuHitie C. JoHNSON AND SHERLOCK 
Swann, Jr., Jnd. and Eng. Chem. 38 
(1946) p. 990. 


The polymerization of acetylene was 
studied because of the urgent need for 
benzene during the war. The most suit- 
able reaction temperature lies between 
600° and 700° C. Below 600° C. the re- 
action rate is too slow, and above 
700° C. the spontaneous decomposition 
of acetylene to carbon and hydrogen 
occurs excessively. The principal reac- 
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tions are exothermic and it is this kind 
of reaction that causes most of the dif- 
ficulties. Local overheating in the cata- 
lyst bed can occur readily. Wetted wall 
columns with molten salt and gas in 
direct contact and passing countercur- 
rent to each other proved successful in 
controlling the highly exothermic reac- 
tion in the condensation of acetylene to 
aromatic hydrocarbon liquids. Several 
salt systems, all of them halides, were 
investigated over a temperature range 
from 550° to 625° C. Acetylene-ethylene 
mixtures as well as pure acetylene were 
studied. Molten salts containing zinc 
chloride were found to catalyze the re- 
action as well as to serve as media for 
temperature control. Distillation of the 
products obtained under varying condi- 
tions of reaction showed that nea:zly 
identical fractions were obtained in each 
case. These fractions were similar to 
those obtained by previous investigators 
using higher reaction temperatures and 
carbon catalysts. The authors suggest 
that the results obtained indicate that 
fused salt systems could be used to re- 
place to advantage the heat-exchange 
tubes commonly found in commercial 
catalyst beds. Results are presented in 
some detail in 4 tables and 3 figures. A 
bibliography of 21 references is included. 


Catalytic Cracking of Pure Hydrocar- 
bons. H. H. Voce, G. M. Goon, ann B. S. 
GREENSFELDER, /nd. and Eng. Chem. 38 
(1946) p. 1033. 

Previous papers in this series describe 


the catalytic cracking of paraffins, ole- 
fins, napthenes and many aromatic hy- 
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Instrument panel of typical HYGIRTOL plant, 
one of Girdler's outstanding developments in 
gas processes. Employs the clean, economical 
hydrocarbon-steam reaction to produce hy- 
drogen of higher purity at lower cost than has 
been possible by any other process. One plant 
operator is all the labor required for producing 
up to 1,000,000 SCF of hydrogen per day. 














EVERYTHING’S UNDER CONTROL 


when Girdler designs, engineers and builds 








your Gas Processing Plants 





IRDLER specialists in gas 

processes tackle your partic- 

ular problem at the very begin- 

ning and follow through to the 

very end, until the plant is in full 

operation and you know all about 
how to use it. 

But Girdler service in gas proc- 
esses is more than just ‘‘complete.” 
It is backed by proved ability in 
the origination of simplified, eco- 


GET GIRDLER ON THE JOB 
IT DONE RIGHT 


AND GET 





nomical, more efficient gas proc- 
essing techniques. 

This includes the Girbotol proc- 
ess for removal and recovery of 
the acidic gases, the Hygirtol 
process for manufacture of high 
purity hydrogen, processes for ni- 
trogen and carbon dioxide pro- 
duction, and dehydration. 

Girdler experience covers proc- 
esses for gas manufacture, purifi- 










CHEMICAL 
ENGINEERS 
AND 
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cation, separation, dehydration— 
processes involving hydrogen sul- 


phide, carbon monoxide, carbon 


dioxide, inert and controlled at- 
mospheres, natural gas, refinery 
gases, liquid hydrocarbons, hy- 
drogen, nitrogen. 

Girdler-designed, Girdler-engi- 
neered and Girdler-built gas proc- 
essing plants serve most of the 
big names in industry. 


The GIRDLER CORPORATION 


Gas Processes Drvis10on, Louisville 1, Kentuck 
District Offices: 150 Broadway, New York 7, N. Y. 


2612 Russ B 


., San Francisco 4, Calif. 
311 Tuloma B 


.» Tulsa 3, Okla. 
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drocarbons of a variety of types and 
molecular weights. In addition to the 
primary cracking reactions involving a 
severance of carbon-to-carbon bond, 
several secondary reactions were shown 
to participate to an important extent in 
the hydrocarbon transformations ob- 
served in catalytic-cracking systems. 
This led to-a series of experiments on 
the secondary reactions of olefins, such 
as isomevization, hydrogen transfer, pol- 
ymerization and aromatization. Isomeri- 
zation, including double-bond shift and 
chain-branching, occurred rapidly under 
conditions of catalytic cracking. Satura- 
tion by hydrogen transfer is faster for 
tertiary than for secondary olefins. This, 
together with the rapid chain-branching 
isomerization of olefins, affords an ex- 
planation of the high ratios of iso- to 
normal paraffins observed in catalytic 
cracking. Molecular hydrogen has no 
more influence than nitrogen on the sat- 
uration of olefins. Both act as inert 
diluents. Polymers are readily formed 
from lower olefins, but are rapidly con- 
verted to other products at the usual 
conditions for catalytic cracking. Such 
products from the treatment of normal 
butenes were found to include benzene, 
toluene, xylenes, and higher-boiling aro- 
matic hydrocarbons in important quan- 
tities. etailed data secured in_ the 
course of the work are presented in 12 
tables. A bibliography of 12 references 
is included. 


Role of Surface Area in Dehydrocy- 
clization Catalysis. Atten S. RusseELi 
AND Joun J. Stokes, Jr., /nd. and Eng. 


Chem. 38 (1946) p. 1071. 


Activated aluminas were impregnated 
with different amounts of molybdena 
and their catalytic activities determined 
in the dehydrocyclization of n-heptane 
to toluene at atmospheric pressure. Ac- 
tivity was found to increase in a linear 
manner with added molybdena until a 
concentration dependent on the alumina 
area was attained. Excess molybdena 
beyond this amount did not further in- 
crease the catalyst activity. Activated 
aluminas of varying area were impreg- 
nated with constant amounts of molyb- 
dena and tested. It was found that the 
activity increased linearly with a surface 
area up to a value depending on the 
molybdena concentration. Further in- 
crease in area produced less rapid in- 
crease in activity. Comparison of the 
calculated molybdena area with the ex- 
perimental value for maximum activity 
shows that the alumina surface is cov- 
ered with a monolayer of molybdena 
at maximum activity. Activity was rela- 
tively insensitive to change in particle 
size in the range 2 to 20 mesh. The 
apparatus used in the work is illustrated 
and described. The data secured are 
presented in tabular and graphical form 
and a bibliography of 19 references is 
included. 


Catalytic Dehydrogenation of Poly- 
cyclic Naphthenes. Aristip V. Grosset, 


Juntian M. Mavity, AND WILLIAM . 
Mattox, Jnd. and Eng. Chem. 38 (1946) 
p. 1041. 

The catalytic dehydrogenation of a 


series of polycyclic naphthenes in the 
presence of chromia-alumina catalysts 
was investigated. The chief reaction 
products were found to be aromatic hy- 
drocarbons that resulted from the con- 
version of one or more six-membered 
naphthene rings to aromatic rings. Un- 
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der the same conditions, paraffins of 
high molecular weight were cracked to 
a greater extent but produced relatively 
small quantities of aromatic hydrocar- 
bons. A bibliography of 9 references is 
included. 


The Willgerodt and Kindler Reac- 
tions. III. Amides from Acetylenes and 
Olefins; Studies Relating to the Reac- 
tion Mechanisms. Marvin CARMACK AND 
DeLos F. DeTar, Jour. Amer. Chem. Soc. 
68 (1946) p. 2029. 

Acetylenes and olefins were found to 
yield carbonamides under conditions of 
the Willgerodt reaction. Under condi- 


tions of the Kindler reaction these hy- 
drocarbons produced thioamides. Sev- 


. eral carbonyl compounds were studied 


in the Willgerodt reaction. Isobutyl 
phenyl ketone, a typical branched-chain 
compound, gave a small amount of 
-methyl-phenylbutyramide with one re- 
agent, but formed phenylacetamide with 


another reagent. Preliminary studies 
were made on the course of the Will- 
gerodt and Kindler reactions. 


The Willgerodt Reaction. IV. Acetyl- 
enes, Olefins, and Tertiary Carbinols. 
Dexter B. Pattison AND Marvin Car- 
MACK, Jour. Amer. Chem. Soc. 68 (1946) 
p. 2033. 


The behavior of acetylenes, olefins, 
and two tertiary carbinols under con- 
ditions of the Willgerodt reaction were 
studied. All of the starting compounds 
produced “carbonamides; the products 
usually had the same carbon skeleton 
as the starting compound, although side 
reactions involving the loss of alkyl 
groups and formation of amides with 
fewer carbon atoms were observed with 
several 1,1-disubstituted ethylenes. Thio- 
sulfates and ammonium -sulfite were 
found to improve the yields of the car- 
bonamides when used in conjunction 
with the ammonium polysulfide reagent. 





Manufacture: Process and Plant 





Polytreating of Catalytically Cracked 
Gasolines. VLADIMIR HAENSEL AND V. N. 
IpaTiEFF, Ind. and Eng. Chem. 38 (1946) 


p. 1045. 


The mono-olefin components of ther- 
mally cracked gasolines have a higher 
octane number than the paraffinic and 
napthenic components and should not 
be removed in refining. Refining treat- 
ments should be designed for the re- 
moval of di-olefins, thus to decrease the 
tendency toward gum formation. The 
authors studied the treatment of first- 
pass catalytically-cracked gasolines in 
the presence of solid phosphoric acid 
catalyst. This process, which they call 
“polytreating,” results in the formation 
of gasolines having a low olefin con- 
tent and an increased lead susceptibility. 
The process operates at a temperature 
of 400° to 500° F. and at pressures in 
excess of 400 psig, with the preferred 
pressure about 600 pounds. The reduc- 
tion in bromine number of a given gaso- 
line is primarily a function of space 
velocity. Pressure has a small effect, 
provided the operation is conducted un- 
der sufficient pressure to maintain the 
liquid phase. The laboratory unit vsed 
in the work is illustrated and described. 
Detailed data are presented in 8 tables. 


Estimating Chemical Engineering 
Equipment Costs. JoHN Happer, Ropert 
S. AIRES AND WiLLtAM J. Borns, Chemi- 
cal Engineering 53 (1946) p. 99. 


Economic studies covering processing 


plants are based on investment, operat- 
ing costs, expenses, income tax and 
profit. These items are discussed by the 
authors and systematic procedures for 
their calculation are given. Previous ar- 
ticles on this general subject have been 
based. on prewar costs, whereas higher 
prices will prevail for some time to 
come. Information given in the article 
is based on price levels as of September, 
1946. Methods presented are particularly 
adaptable to the petroleum industry and 
to the manufacture of allied chemical 
products. Among equipment items cov- 
ered are vessels, towers, heat exchang- 
ers, pumps and compressors, and piping. 
Procedure for estimating costs are given. 
Labor costs for erection are considered 
and in general given as a percentage of 
cost of the equipment to which the 
labor is applied. Consideration is given 
to alloy materials as well as to steel 


New Alloys for Severe Corrosion 
Services. M. G. Fontana, Chemical Engqi- 
neering 53 (1946) p. 114. 


Two new corrosion-resistant alloys 
are described, Chlorimet 2, which is a 
nickel-molybdenum alloy, and Chlorimet 
3. a nickel-molybdenum-chromium alloy. 
These materials are produced only as 
castings, and will probably find their 
largest use in pumps and valves. Roth 
alloys are machinable, and Chlorimet 2 
can readily be hardened by heat treat- 
ment. Data are presented covering the 
corrosion resistance of these alloys and 
information is given on hardening and 
heat treatment. 





Products: Properties, 


Utilization, Analysis 





Impurities in Petroleum Butadiene 
from Copper Salt Process. C. E. Starr, 
Jr., AND W. F. Ratcriirr, Ind. and Eng 


Chem. 38 (1946) p. 1020. 

A substantial part of the butadiene 
produced during the war was derived 
from petroleum and it is expected that 
substantially all of it will be made from 
petroleum in the postwar period because 
of low cost. Butadiene has been used 


mainly for polymerization to rubber, but 
it offers numerous possibilities for or- 
ganic syntheses. Commercial products 
contain 1, 3-butadiene in excess of 98 
percent. The impurities are chiefly hy- 
drocarbons, individually occurring in 
concentrations of several tenths of one 
percent to trace quantities. The nature 
and extent of these impurities in buta- 
diene refined by the copper-salt extrac- 
tion process have been determined by 
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application of mass and infrared spec- 
‘trometric measurements. The principal 
impurities in petroleum - derived buta- 
diene are the butenes, although smaller 
amounts of C; hydrocarbons are in- 
cluded. Detailed data are presented in 10 
tables. A bibliography of 11 references 
is included. 


On the Course of the Reaction at 100° 
C. in the System Aromatic-Free Min- 
eral Oil/Oxygen. D. J. W. KReEvuLeEn, 
Jour., The Inst. of Petroleum, 32 (1946) 
p. 515. 


The course of the oxidation at 100° C. 
in the system aromatic-free mineral 
oil/oxygen has been studied. A new 
apparatus for inspecting the oxidation 
of mineral oils under standard condi- 
tions is described; This procedure makes 
it possible to introduce oxygen into the 
oil at such a rate that real reaction 
velocities are measured. The data ob- 
tained were analysed with the aid of the 
Kreulen-Ter Horst method. The prin- 
ciples of this method are reviewed; it 
enables one to decide whether a sub- 
stance is formed directly or following 
one or more intermediate stages. The 
formation of peroxide is apparently the 
first reaction stage, carbonyl-containing 
compounds the second, and acids the 
third. As the second reaction stage ap- 
pears to a greater extent than the first 
reaction. stage it is probable that the 
peroxides exert a catalytic action, or 
chain mechanism, during the oxidation. 
The saponification number increases 
during oxidation. It was found that this 
“saponification number” does not relate 
to esters or lactones but only to per- 
oxides. A linear relationship between 
dipole moment and oxidation time was 
found, and is discussed and explained. 
A method of procedure is described that 
enables the accuracy with which the 
dielectric constant can be measured to 
be improved. This is based on the linear 
relationship found to exist between dens- 
ity and dielectric constant. 




















































The Application of Variance Analysis 
to Some Problems of Petroleum Tech- 
nology. H. M. Davies, Jour., Institute of 
Petroleum, 32 (1946) p. 465. 























An effective Jacketed design that The importance of. measuring varia- 
’ : , Bey Li . d - sed 
will keep your flow lines flowing aes aug aealneds af Sasaian ae 
A . : data and coping with variable condi- 

The effective jacketing design of the Reed Jacketed tions are described, and in particular the 
Steel Valve, plus the easy operating features and statistical technique developed by R. A. 
cleaning action of the discs, assure dependable Fisher and known as the analysis of 
sation oe bl Magoo lag oe oe 
ope . ings is typical o € variation encoun- 
, a ase . tered in experimental work. The under- 

Reed Valves do not require lubrication and mainte- lying statistical ideas are outlined along 
nance costs are negligible. with the arithmetical procedures in- 
. R volved in variance analysis, To illustrate, 
Expansion and contraction due to temperature 20 rich-mixture ratings by the British 
changes, do not affect the action of the Reed Valve 3-C method are used as an example. 
discs, which are accurately guided by the disc These are a — as two groupe 
: oft ten results, and then as ten pairs of 

holder, yet are free to float with respect to the data, to show how the appropriate form 
holder and the body seat. ‘| of analysis depends on the way in which 
. ‘ . . the résults have been obtained. The ran- 
Furnished in series 150 Steel. One inch through 6 domized block arrangement, as _ illus- 
inch. trated by means of kerosine-burning- 


test results, secures the separation of 
major causes of differences, so that their 
effects do not interfere with the com- 
parisons the experiment is designed to 
make.. The Latin square arrangement 
carries this a stage further, giving con- 
trol of error in two directions simul- 
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Ask EL DORADO, ARK. 
About Layne Water Systems 


El Dorado, fabulous oil city in Arkansas— 
alive, growing and becoming a greater 
and greater industrial center, knows, likes 
and depends exclusively on Layne Well 
Water Systems. The City, Oil Refineries, 
Railroads, Power & Light Services and va- 
rious Petroleum Industries—all—1i00 per 
cent, have Layne Well Water Systems. 
Such a record means that the name, Layne, 
stands for high efficiency, longer life, su- 
perior quality and proven operation 
economy. 


Layne high efficiency Well Water Sys- 
tems are world famous in advanced en- 
gineering features—world proven in last- 
ing quality and the lowest of all in opera- 
tion cost. Each unit is specifically designed, 
manufactured and installed to fulfill your 
exact requirements. 


If your city, industry, railroad, air con- 
ditioning or irrigation project is in need 
of more water at greater economy, write 
for late catalogs, Dulletins, etc. Address 
Layne & Bowler, General Offices, 
Memphis 8, Tenn. 


Inc., 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps ere available in 
sizes to produce from 40 to 16,000 gallons of 
er minute. High efficiency saves hundreds 

of dolls On power cost per year. 


AFFILIATED D COMPANIES: Rm mtg ansas Co., 


euttsare, Ark. iy -Atlantic Co., Norfolk, 
¥ Fe Co., ‘Memphis Tenn. * 
Co., Mishaw , Ind. * 
isiana Co., Lake Charies La. * Louisiana 
Well Co _ la. * ne-New York Co 
New York City * Layne-Northwest Co., Mil 
“Ohio Co., Columbus. Ohio 


cea 


. Inc., Seattle, ‘Was 
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ample is also used to introduce the idea 
of covariance. It is shown that the re- 
sults themselves can be made to supply 
whatever correction is appropriate for 
the effect of a concomitant variate. 
Stress is laid on the unity of experi- 
ments, their plan, operation, analysis 
and final interpretation. 


On the Course of the Reaction at 100° 
C. in the Systems Xylene/Oxygen and 
Aromatic- Free Mineral Oil/Xylene/ 
Oxygen. D. J. W. Kreuten, Jour., The 
Institute of Petroleum 32 (1946) p. 525. 


The oxidation of xylene and solutions 
of xylene in aromatic-free mineral oil 
was studied. The formation of peroxides 
and aldehydes in each is linear with 
respect to time, whereas acid formation 
appears to increase with the square of 
the time. A gradual change in oxidation 
behaviour with increasing percentage of 
one of the components was observed 
when treating mixtures of xylene and 
aromatic-free oil. In this instance purer 
aldehydes were formed than. would have 
been expected. This is explained by a 
retardation effect. If copper is present, 
the peroxides are destroyed during the 


| oxidation and a corresponding increase 
| in aldehydes is found. In the case of the 


oxidation of pure xylene an insoluble 
cuprous salt of toluic acid settles from 
the reacting liquid. 

Vapor-Liquid Equilibrium Still for 
Miscible Liquids. Donatp T. C. GILLEs- 
PIE, Ind. and Eng. Chem., Anal. Ed. 18 
(1946) p. 575. 

A new type apparatus is described for 
the determination of vapor-liquid equi- 
librium data. It comprises an electrically 


| heated still fitted with a Cottrell pump, 


| two phases. 





a vapor-liquid disengagement chamber, 
and a condensate trap. Both the boiling 
liquid and vapor circulate within the 
apparatus. Boiling points can be deter- 
mined with accuracy, as the system en- 
sures complete equilibrium between the 
A simple test for the en- 
trainment of liquid in the vapor is de- 
scribed, and it is shown that with the 
new apparatus less than 0.05 percent en- 
trainment occurs, which has, therefore, 
a negligible effect upon the equilibrium 


| data. 


Analysis of Oi!-Soluble Petroleum Sul- 
fonates. Francis Brooks, Epwarp D. 
Peters, AND Louts LYKKEN, /nd. and Enq. 
Chem., Anal. Ed. 18 (1946) p. 544. 


In the acid treatment of petroleum 
distillates sulfonic acids are formed, 
some of which are soluble in the oil 
layer and others solubie in the water 
or acid layer. The. former are frequently 
called “mahogany” acids, while the wa- 
ter-soluble acids are called “green” 
acids. The authors present an extrac- 
tion-adsorption method for the analysis 
of the oil-soluble petroleum sulfonates. 
The method is applicable to the analysis 
of sodium and other metal sulfonates 
and is free from lengthy operations and 
difficulties with emulsions. Procedures 
are given for the determination of min- 
eral oil, sulfonic acid soap, water, car- 
boxylic acid soap, free alkali, and in- 
organic salts. 


Determination of Conjugated Diolefins 
with Chloromaleic Anhydride. S. T. 
Putnam, M. L. Moss, ann R. T. HALt, 
Ind. and Eng. Chem., Anal. Ed. 18 (1946) 


The authors describe a new method 
for determining conjugated diolefins in 
hydrocarbon mixtures. The method is 


+ and 





based on the utilization of chloromaleic 
anhydride as the dienophilic reagent. 
Chloromaleic anhydride adds quantita- 
tively to conjugated dienes to form an 
addition product containing a highly re- 
acti-* tertiary chlorine atom that can 
be determined by the Volhard method 
after refluxing with aqueous silver ni- 
trate. The vinyl chlorine of the reagent 
is completely unreactive under the same 
conditions. The method was applied to 
standard samples of isoprene, isoprene- 
amylene, isoprene-pentane, cyclopenta- 
diene, and butadiene. The results given 
indicate that the average error of the 
determination expressed as percent con- 
jugated diene is about 0.5 unit. 


Determination of Basic Nitrogen in 
Hydrocarbon Feed Stocks. Lron Donn 
AND Harry Levin, /nd. und Eng. Chem., 
Anal. Ed. 18 (1946) p. 593. 


Trace impurities in hydrocarbon gases 
may have a serious and harmful effect 
upon certain catalytic processes. The 
present paper describes a suitable 
method for determination of ammonia 
or other basic nitrogen compounds. Am- 
monia is not absorbed when very dilute 
gaseous concentrations of the gas are 
bubbled through dilute sulfuric acid. 
Storage of such dilute gaseous mixtures 
in iron cylinders results in loss of ap- 
preciable basic amotints of nitrogen 
compounds. Ammonia and amines in 
concentrations between 0.000015 and 
0.008 percent, calculated as ammonia, 
have been successfully determined in 
normally gaseous hydrocarbon feed 
stocks by a new method that involves 
passage of a cooled (about —60° C.) 
hydrocarbon sample intaa substantially 
nonaqueous standard solution of sulfu- 
ric acid, evaporation of the hydrocarbon, 
and titration of the excess acid with 
standard alkali. About 4 hours time are 
required for a 400-gram sample. 


Determination of Cyclopentadiene and 
Dicyclopentadiene. Kari Unric, ELea- 
nor LyncH, AND Harry C. Becker, /id 
and Eng. Chem., Anal. Ed. 18 (1946) 


Determination of cyclopentadiene is 
difficult because of the instability of the 
compound. It polymerizes to rubberlike 
materials with the aid of a catalyst, and 
it also dimerizes spontaneously even at 
room temperature. The rate of dimeriza- 
tion increases with temperature. How- 
ever, if the temperature is raised to 
about the boiling point of dicyclopenta- 
diene (170° C.) the reaction is reversed 
‘the dimer changes to monomer. 
Thus it is necessary to determine both 
the monomer and dimer. Cyclopenta- 
diene in a C; fraction is determined by 
condensation with benzaldehyde to form 
highly colored phenylfulvene, the intens- 
itv of the color of which is a measure 
of the cyclopentadiene present. None of 
the materials normally associated with 
it in hydrocarbon samples interferes. 
Oxidation inhibitors must be absent. 
Since cyclopentadiene dimerizes rapidly 
even at ordinary temperatures, the aver- 
age C; fraction will contain both the 
monomer and dimer. The latter repre- 
sents available cyclopentadiene because 
it can easily be depolymerized, and the 
method described for its determination 
is a valuable supplement to the method 
for determining the monomer. The dimer 
is determined by controlled depolymeri- 
zation to the monomer, which is deter- 
mined colorimetrically. Cyclopentadiene 
originally present as such is determined 
separately. 
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CALL ON Bc.W 






for the Right Tubing}... 











Section of petroleum cracking unit made of 
B&W Croloy 25-20 Stainless Steel Tubing 
























for Any Refinery Requirements 


FINDING the right tubing—seamles; or welded—for any 

refinery requirement is greatly simplified when the problem is put 

up to Babcock & Wilcox. At B&W your problems are considered in the light 

of exceptionally broad experience in supplying tubing for applications 

requiring resistance to corrosion, oxidation, creep and other adverse condi- 

tions in high and low temperatures. This B&W experience embraces an excep- 
tionally wide range of steels—from simple low carbons to high alloys, including stainless 
and other corrosion-resistant steels, carbon-molybdenum steels, and the many 

special B&W Croloys developed expressly for refinery and other chemical process services. 
Matching tubes to jobs—finding the analyses best suited for your particular 

service conditions—is a specialty with B&W. So bring your problems to B&W to be 
sure of getting tubes that will give the most satisfactory and economical service. 


TA 1387A 





BABCO 
& WILE HZ 
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U. S. P. 2,407,364. Process for the Re- 
covery of Toluene from Oils. C. R. 
Clark to Allied Chemical & Dye Cor- 
poration. 

A hydrocarbon fraction containing tol- 
uene and non-aromatic hydrocarbons 
which ordinarily boil in the same tem- 
perature range as toluene is azeotrop- 
ically distilled in the presence of the 
methyl, ethyl, or butyl ethers of ethyl- 
ene glycol. The non-aromatic hydro- 
carbons are vaporized with the ethylene 
glycol ether and a residue enriched in 
toluene is left. The treated hydrocarbon 
fraction preferably has an end point not 
above 118° C. 


U.S.P. 2,407,492. Production of Gasoline. 
L. G. Hall and H. G. Boucher to 
Shell Development Company. 
Gasoline comprising straight-run gaso- 

line and cracked gasoline is produced 

from petroleum by separating from a 

cracked gasoline an olefinic fraction con- 

sisting largely of C. hydrocarbons, and 
substituting a saturated straight-run- 

gasoline fraction consisting largely of C. 

and C; hydrocarbons. The thus pro- 

duced blend is subjected to a hydrofin- 
ing treatment under hydrogen pressure 
in the presence of a hydrogenation cata- 
lyst. The separated olefinic fraction is 
subjected to acid refining and the thus 
refined material is recombined with the 
hydrofined blend. A hydrocarbon oil 


cracked with a clay-type catalyst. can,. 


for example, be employed as _ the 
cracked-gasoline feed. The hydrofining 
operation can be carried out with a 
metal-sulfide catalyst at 850-1000° F. 


U.S.P. 2,407,716. Superfuel. R. F. 
Marschner to Standard Oil Company 
(Indiana). 

The fuel which can be used as an avia- 
tion superfuel is composed of a mixture 
of 30-90 percent by volume of cyclopen- 
tane, free from n-pentane, and neohex- 
ane. It has a boiling range of 120-124° 
F., a refractive index above 1.38, A.P.I. 
gravity below 75, and an octane number 
above 95 C. FR-R. A commercial iso- 
octane having a 10 percent point of 
about 200° F. and a 90 percent point of 
230-270° F. may also be blended with 
said composition. 


U.S.P. 2,407,717. Aviation Superfuel. 
R. Marschner to Standard Oil 
Company (Indiana). 

This invention relates to an aviation 
combat fuel which shows both a high 
supercharge octane number and a high 
rich mixture response. The fuel com- 
prises a blend of 40-80 percent commer- 
cial isooctane and 60-20 percent of 1,1,2- 
trimethylcyclopropane. 


U.S.P. 2,407,718. Aviation Superfuel. 


R. F. Marschner and D. R. Carmody 
to Standard Oil Company (Indiana). 
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The aviation superfuel described in 
this patent essentially comprises. iso- 
octane and 10-40 percent by volume of 
an azeotropic mixture. This azeotropic 
mixture is composed of propanone and 
either neohexane or cyclopentane or di- 
isopropyl; it may also consist of 
butanone and either cyclohexane or ben- 
zene or trimethylbutane. 


U.S.P. 2,407,825. Producing and Concen- 
trating Diolefins. F. E. Frey and 
R. Snow to Phillips Petroleum 
Company. 

Aliphatic conjugated diolefins are con- 
tinuously separated from admixture with 
other close-boiling more’ saturated hy- 
drocarbons by continuously feeding the 
charge mixture and ¥4 -3 times its weight 
of SOs: to a reaction zone where a tem- 
perature of 60-80° C. is maintained. The 
amount of SO: employed is in excess of 
that molecularly equivalent to the di- 
olefin present. The mixture of hydro- 
carbons and ‘SO: is heated under suffi- 
cient pressure to maintain liquid phase. 
All free diolefin is converted to the 
monosulfone while the formation of 
hetero-polymeric products is prevented 
by continuously maintaining in the re- 
action zone a branched-chain mono- 
olefin having the same number of C 
atoms per molecule as the treated di- 
olefin. The amount of the monoolefin 
used corresponds to 2-10 percent of the 
total hydrocarbons present. The reacted 
mixture is continuously removed from 
the reaction zone and resolved into sul- 
fone and unreacted materials. Butadiene 
may, for example, be obtained in this 
manner, and isobutylene ‘or unsym.- 
methyl ethel ethylene may be employed 
for suppressing the formation of hetero- 
polymeric products. 


U.S.P. 2,407,861. Process of Treating 
Hydrocarbons. I. L. Wolk to Phillips 
Petroleum Company. 

A liquid polymerizable organic com- 
pound is subjected, while in a fractiona- 
tion zone, to conditions favorable to 
oxidation. An oxidation inhibitor, non- 
volatile under conditions of distillation, 
is introduced into this zone in an amount 
sufficient to inhibit oxidation and poly- 
merization of the treated compound in 
the liquid state. A second oxidation in- 
hibitor more volatile than the treated 
compound is continuously introduced 
into the -treating zone in an amount 
sufficient to inhibit oxidation and poly- 
merization in the vapor state. In the 
treatment of a styrene-coniaining mix- 
ture, for example, phenyl-beta-naphthyl- 
amine can be used as the inhibitor of 
less volatility, and ammonia, hydrogen 
sulfide, aliphatic amines, or the like as 
the volatile inhibitor. 


U.S.P. 2,407,997. Separation and Purifi- 
cation of Isoprene. J. A. Patterson to 
Standard Oil Development Company. 
A cracked hydrocarbon stock contain- 

ing isoprene is distilled in the presence 


“or paraffins, 


of aqueous acetone. An azeotropic mix- 
ture containing isoprene is obtained as 
distillate. The distillate is extractively 
distilled in the presence of a solvent 
comprising acetone. The distillate frac- 
tion containing isoprene in high concen- 
tration is fractionated to obtain pure 
isoprene. Other stable organic liquids of 
high dielectric constant, such as furfural, 
pyridine, the amines, and their admix- 
tures with water, may be used in place 
of acetone as the solvent in the extrac- 
tive distillation. 


U.S.P. 2,408,011. Method for Preventing 
Corrosion of Distillation Equipment. 
D. C. Walsh, Jr., and E. Q. Camp to 
Standard Oil Development Company. 
Hydrocarbons, such as alkylates, 

which have been contacted with or 

formed in the presence of sulfuric acid 

are mixed with a small amount (0.005 

to 5 percent) of an alkali salt of a 

phenol immediately prior to their dis- 

tillation. The corrosivity and fouling 
tendency of the hydrocarbons is sub- 
stantially eliminated. 


U.S.P. 2,408,173. Treatment of Aromatic 
Hydrocarbon Materials. M. P. Matus- 
zak to Phillips Petroleum Company. 


Aromatic hydrocarbons containing or- 
ganic fluorine compounds are contacted 
with liquid hydrofluoric acid. The rela- 
tive amounts of hydrocarbon and HF 
and the contacting temperature are cor- 
related so as to insure the presence of a 
liquid hydrocarbon phase and of a liquid 
hydrofluoric acid phase. The resulting 
hydrofluoric acid extract is separated 
from the hydrocarbon material. An ap- 
preciable amount of a liquefied paraffin 
with 3-5 C atoms is added to the ex- 
tracted hydrocarbon material. The re- 
sulting mixture is fractionated to remove 
the added paraffin and hydrofluoric acid 
which has remained dissolved in the hy- 
drocarbon material. The organic fluorine 
compounds of the starting material are 
soluble in_ hydrofluoric acid and are re- 
moved with the hydrofluoric acid ex- 
tract. ' 


U.S.P. 2,408,922. Separation of Diolefin 
by Azeotropic Distillation. T. W. 
Evans, R. C. Morris and E. C. Shokal 
to Shell Development Company. 
Acyclic diolefins of 5 C atoms, such 

as isoprene or piperylene, are concen- 

trated or separated from mixtures 
thereof with one or more mono-olefins 
the vapor pressures of 
which are close to those of the diolefins, 

by adding isopropylamine to the mix- 

ture in an amount at least sufficient to 

form minimum-boiling azeotropic mix- 

tures with each of the components 

thereof. The resulting mixture is frac- 
tionated to obtain a plurality of over- 
head fractions progressively richer in 
the acyclic diolefins. If the amount of 
isopropylamine added is only sufficient 
to form azeotropes with the component 
of the mixture other than diolefins, the 
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MITRIC-HYOROFLUOORIC 
SOLUTIONS f 


= THIS CARBON TANK LINING 


/: 


Rt 2) 


WHATEVER 
YOUR PROBLEM 
— CONSIDER 
CARBON OR 
GRAPHITE 


Unit of Union Carbide and Carbon Corporation 
The words “National” and “Karbate” are registered 
trade-marks of National Carbon Company, Inc. 


to the corrosive attack of strong nitric- 
hydrofluoric solutions for 13 years? That 
is the record of this “National” carbon brick 
tank lining. ° 

Yes, carbon has proved itself unmatched 
for lining acid-bearing tanks and towers. 
Equally useful for building these tanks and 
towers, with or without supporting walls, is 
“Karbate” impervious graphite. 
These two lightweight, inert materials 
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STILL IN GOOD OPERATING CONDITION! 














are unaffected by hydrochloric, sulphuric, 
lactic, acetic, hydrofluoric acids; by mixed 
acids; and by special caustic vapors and 
other corrosive liquids and gases. Both 
also withstand heat. shock. “Karbate” im- 
pervious graphite resists seepage under 
pressure and is mechanically strong. 

Both materials are available in brick and 
blocks, in standard and special shapes. For 
more details on how these materials can be 
useful in your plant, write Dept. PR. 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
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about this 
GREAT NEW 


THERMOMETER a 


W DON’T expect your temperature to rise, but 
frankly, everyone’s excited about the new Palmer 
Extruded Brass Case Thermometer. Never, since 
the introduction of the now-famous “Red-Reading- 
Mercury” by Palmer, have such exclusive and im- 
portant advantages been offered to industry. So 
you'll have to excuse our pride . . . pride in the 
new thermometer and in the Palmer technicians 
who have produced this outstanding develop- 
ment. The skill, knowledge and long, hard work of 
our engineers have resulted in another Palmer 
“first.” Frankly, we're proud and here’s why:— 









@ EXTRUDED BRASS CASE — Completely new design assures 
greater visibility, longer service. 


@ MUCH LARGER READING SCALE — New case design in- 
creases readability, eliminates waste space, permits a full 
one-piece reading scale. 


@ GREATER PROTECTION TO TUBE — Double strength, non- 
~ glass shield and V-shape case design prolong tube 
ife. 


@ REMOVABLE SNAP-ON CAP — Snug-fitting, “snap-on” cap 
is removable for easy cleaning or replacement without tools. 





@ FAMOUS PALMER FOR GREATER VISIBILITY. 
@ DURABLE FINISH, MORE PLEASING CONTOURS AND 
are T, APPEARANCE. 
9 ad 12" case @ DUST-PROOF, FUME-RESISTANT. 


Send your thermometers (all makes) to be repaired so Palmer 
technicians can modernize them, adding all of the features 
above at nominal cost. 


PALMER SUPERIOR RECORDING AND DIAL THERMOMETERS 


RECORDING THERMOMETERS. Ex- 
tremely accurate and sensitive, con- 
structed for long service. Mercury 
actuated. 12 in. die-cast aluminum 
case. Flexible armoured tubing and 
bulb of stainless-steel. All ranges 
up to 1000F or 550C. 


DIAL THERMOMETER. Mercury ac- 
tuated. 8 in. case. Very sensitive. 
Permanent accuracy. Gwvaranteed. 
Built for long life. Flexible, armoured 
tubing and bulb of stainless-steel. 
All ranges up to 1000F or 550C 












MFRS. OF INDUSTRIAL, LABORATORY, 
RECORDING AND DIAL THERMOMETERS 
2513 NORWOOD AVENUE 


S vat. CINCINNATI 12, OHIO 
TRLRMORETER lanadian Piant: King & George Sts., Toronto 2 
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latter are predominant in the residue 
from the subsequent fractionation. 





CATALYST PREPARATION 
ACTIVATION AND REGENERATION 





U.S.P. 2,407,374. Catalytic Cracking 
Process. C H. Kollenberg to Stand- 
ard Oil Development Company. 

In the regeneration of a cracking cata- 
lyst by hot combustion gas the bulk of 
the regenerated catalyst is returned to 
the cracking stage while the combustion 
gas which carries finely divided catalyst 
is conducted to an electrical precipitator 
stage. The regeneration stage is main- 
tained at a higher absolute pressure than 
the precipitator stage. The finely divided 
catalyst is separated from the combus- 
tion gas in the precipitator stage and 
mixed with feed oil to. form a slurry 
which is introduced into the cracking 
stave. 


U.S.P. 2,407,813. Process for Manufac- 
ture of Supported Catalyst. H. A 
Cheney to Shell Development Com 
pany. 

Catalysts which are particularly effec- 
tive in the conversion of olefinic hydro 
carbons to their lower-boiling linea: 
polymers are produced by admixing 
aqueous cobalt nitrate with activated 
carbon in a closed vessel, applying heat 
to the vessel under controlled condi- 
tions and effecting a gradual increase 
in the temperature of the contents of 
the vessel up to about 400° C. Volatil 
ized materials and decomposition prod 
ucts are removed from the vessel as 
rapidly as they are formed. The heating 
is continued until evolution of any sub- 
stantial amount of decomposition prod 
ucts has ceased. A subatmospheric pres- 
sure below 150 mm. Hg is maintained 
in the vessel during the mixing, heating 
and cooling. Catalysts of improved uni- 
formity are obtained. 


U.S.P. 2,407,814. Catalysts. H. A. Chene) 
to Shell Development Company. 
This patent relates to a process, fo: 

the production of catalysts of the same 

kind as described in U.S.P. 2,407,813. In 
the present case the mixture of an 
aqueous solution of cobalt nitrate and 
activated carbon is gradually heated in 

the closed vessel to only about 110° C 

Water is introduced in successively de- 

creasing amounts into the vesse! while 

volatilized material and gaseous de 
composition products are removed there 
from. Heating in the presence of wate: 
is continued, until at least a substantial 
part of the cobalt nitrate is decomposed 

Thereafter heating is continued without 

further addition of water at higher tem 

peratures not exceeding 400° C. until the 
evolution of decomposition products 


} ceases. 


| U.S.P. 2,408,140. Dehydrogenation Cata- 


lyst. C. L. Gutzeit to Shell Develop 
ment Company. 
The catalyst employed in the process 


| described in U.S.P. 2,408,139 is produced 





by intimately mixing powdered Fe:O 
with powdered Cr,Os, forming a paste 
with an aqueous solution of a potassium 
salt, extruding the paste, drying the 
pellets formed and calcining them at 
800-950° C. .under conditions undet 
which no appreciable formation of iron 
chromite takes place and for a time 
sufficient to decrease the available sur- 
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Refiners of high octane gasoline meeting today’s 
demand for super-power find SOLVAY Caustic 
Potash is manufactured with a minimum of im- § 
purities and suited to their needs. 
In producing your high octane gasoline, de- 
pend on SOLVAY’s exacting quality. 


@ SOLVAY Caustic Potash Liquor (shipped in tank cars) has 
a KOH content of 49 to 50%. 


@® SOLVAY Caustic Potash in the dry form contains a mini- 
| mum of 90% KOH. 


@ No matter what your needs—liquid, solid, or flake, SOLVAY 
can deliver promptly. 





Write today for full information. Requirements promptly met. 


; SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 Rector Street New York 6, N. Y. 


BRANCH SALES OFFICES: 
. 45 Milk Street 








Boston 9, Mass. . 


‘ Charlotte 2, N.C. . 212 South Tryon Street 
Chicago 2, Ill. . 1 North LaSalle Street 
| Cincinnati 2, Ohio . . 3008 Carew Tower 


. 926 Midland Building 
. 7501 West Jefferson Ave. 
. 847M & M Building 
. 1101 Hibernia Building 
. 40 Rector Street 

12 South 12th Street 
. 1107 Gulf Building 
. 315 Olive Street 
. Milton Avenue 


Cleveland 15, Ohio . 
Detroit 32, Mich. . 
. Houston 2, Texas . : 
New Orleans 12, La. . 
New York 6, N. Y. : 
Philadelphia 7, Pa. . 
’ Pittsburgh 19, Pa. 
St. Louis 8, Mo. 
Syracuse 1, N. Y. 
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face of the catalyst to below 30 square 
meters per gram. 


U.S.P. 2,408,164. Cate!;st Preparation. 
A. L. Foster to Phillips P»troleum 
Company. 

A substantially rugged and pervious 
mass of a solid Friedel-Crafts metal- 
halide catalyst, as used in hydrocarbon 
conversion peceneet, is fcrmed by heat- 
ing a particulate mixture comprising 
solid particles of such a metal: halide, 
and containing at least 20 percent by 
volume of inter-particle voids, to a 
temperature below the melting point of 
the components of this mixture. The 
mixture while maintained at this tem- 
perature is subjected to mechanical pres- 
sure just sufficient to effect incipient 
fusing of the particles of metal halide 
at their points of contact without sub- 


stantially melting or disintegrating them 
and without substantial + duction of the 
void volume. 


U.S.P. 2,408,187. Catalyst Manufacture. 
H. V. Atwell to The Texas Cqmpany. 
A stream of saturated aliphatic C. 

hydrocarbons in liquid phase is circu- 

lated through a catalyst zone containing 

AICI in solid granular form. The con- 

ditions of temperature and time of con- 

tact are chosen so that a small amount 
of AlCl; is dissolved in Cy hydrocarbons 
without substantial complex formation. 

The circulating stream containing dis- 

solved AlCl: is then passed to a reaction 

zone. A small amount of kerosine is 
added to the stream, and the mixture is 
treated in the presence of hydrogen 
halide at elevated temperature, dissoived 
AlCl, reacting with kerosine to form a 
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Wedgeplug Valves 
radical improvement in valve design in many 
a year—through the development of a simple, 
patented plug valve construction which in- 
corporates wedging action and raised seats, 
with the advantages of a dry plug valve 
having large port openings; and, a simple, 
easy-to-operate mechanism that lifts, turns, 
and re-seats the plug in one operation. 

Tried and proved! 
No. 545. 

For Immediate Shipment: Some sizes of 
Wedgeplug Valves—ranging from 1” to 14”, 
in both carbon steel and alloy—are available 
for immediate shipment from Factory Stock. 
Inquiries are invited! 


' OF A GATE VALVE 
AND A PLUG VALVE 


represent the first 


Write for Bulletin 


WEDGEPLUG VALVE CO., Inc. 


Factory and General Sales Offices 


1302 South Broad Ayenue 
NEW ORLEANS 15, LA. 
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KANSAS CITY - HOUSTON 


OKLAHOMA CITY - WICHITA - TULSA - ODESSA - AMARILLO - CHARLOTTE 
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complex. The resulting complex is sepa- 
rated from the unreacted hydrocarbons 
including C, hydrocarbons, and these 
hydrocarbons are recycled to the con- 
tact zone. The temperature in the con- 
tact zone is preferably maintained be- 


low 200° F. and that in the reaction 


zone at 200-300° F. 


U.S.P. 2,408,207. Treatment of Clay. 
A. D. Garrison and K. C. ten Brink 
to Texaco Development Corporation. 
An activated, non-swelling clay con- 

taining montmorillonite is converted 
into a swelling clay by adding to a dis- 
persion of the clay in water sodium car- 
bonate in an amount sufficient to raise 
the pH to at least 8.5. Silica gel is added 
to the highly dispersed and hydrated 
clay. The resulting composition is acidi- 
fied, and the acid clay material contain- 
ing the silica gel is dried. The clay prod- 
uct obtained has improved adsorptive 
characteristics. 


U.S.P. 2,408,215. Catalyst Production. 
G. H. Keating to The Texas Com- 
pany. 

A major proportion of an inorganic 
catalyst gel, such as a silica-alumina gel, 
is mixed while in the moist and hy- 
drated state and before removal of 
water of hydration, with 30-60 percent 
(based on dry gel) of a starch material 
adapted to form a plastic composition 


- with water. The plastic mass obtained is 


extruded, dried and calcined to remove 
the organic material. 





CRACKING AND REFORMING 





U.S.P. 2,407,700. Process for the Con- 
version of Fluid Reactants. L. C. Huff 
to Universal Oil Products Company. 
For the conversion of fluid reactants, 

particularly for catalytic cracking, re- 
forming, dehydrogenation, dehydrocycli- 
zation, or aromatization of hydrocar- 
bons, subdivided solid contact material 
is passed downwardly in the form of a 
relatively compact continuous column 
extending © uninterruptedly from an 
uppermost separating zone through and 
between a plurality of superimposed 
contacting zones. The static pressure at 
the bottom of the column must be sub- 
stantially greater than the pressure in 
the uppermost zone. The reactant, such 
as a hydrocarbon oil, is contacted under 
conversion conditions with the solid ma- 
terial in one of the zones, maintaining 
the pressure of the vaporous conversion 
products therein substantially higher 
than the pressure in the separating zone. 
The solid material is regenerated in an- 
other of the contacting zones by an 
oxygen-containing gas stream. The solid 
particles are discharged from the bot- 
tom of the column into a stream of 
transporting fluid comprising vaporous 
conversion products of the reactant. 
The suspension is passed to the separat- 
ing zone solely by the gas-lift action ol 
the transporting fluid. The solid par- 
ticles are separated from the transport- 
ing fluid in the separating ‘zone and. de- 
posited onto the top of the column in 
the separating zone. 


U.S.P. 2,407,817. Converting Hydrocar- 
bons. A. V. Danner to. Socony- 
Vacuum Oil Company. 

High-boiling hydrocarbons are cot 
verted to motor fuel of high quality by 
subjecting a liquid hydrocarbon charge 
to such cracking conditions that a pot- 


Petroleum Refiner—V ol. 25, No. 129 














De 














MAIN CONDENSER for a U. S. Navy Car- 

























n rier, equipped with tubes and tube sheets 
e- of Anaconda Super-Nickel, 7526 tubes used 
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in each of the main condensers. 
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LUBE OIL 


LUBE OlL COOLER 
tube burdle fabricated by 

Ross Heater & Mfg. Co., Inc., 
Buffalo, N. Y. Equipped with Anaconda 
Super-Nickel Tubes and Tube Sheets, with 


its, Anaconda Brass baffles. 
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ne. years MANY YEARS of specialized experience, The 
ae American Brass Company has developed a range of tube 
slid and sheet alloys which fills practically every condenser or 
= heat exchanger requirement. 

ous P The accompanying photographs.show three different 


applications, each of which utilizes Anaconda Super-Nickel 


AnalOwod ; 

of a= Alloy Tubes and Sheets. 
= Ata Conta A pioneer in the development of this unusually corro- 
de- sion-resistant alloy, The American Brass Company was first 
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TUBE SUPPORTS 


and other 
HIGH ALLOY CASTINGS 


MADE BY 


HIGH ALLOY CASTING 
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There’s a vast ditference between carbon steel founding and 
stainless steel founding. And experience in the former does not 
necessarily mean ability in the latter. But twenty five years’ 
experience in producing high alloy iron and steel castings is 
experience very much worth buying by those in the process 
industries requiring chrome-iron or chrome-nickel castings. 


We have long specialized in this field, starting in 1922 with 
static castings and 1931 with centrifugal castings. We have the 
skilled metallurgists to help you select the proper alloy to meet 
high temperature, corrosion or abrasion. We have the experi- 
enced electric furnace operators and heat-treating foundrymen 


to produce sound castings. 
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tion is converted to gasoline and an- 
other portion’to olefins. The reaction is 
carried out in the presence of a solid 
adsorptive-contact mass, such as silica- 
alumina, maintained in suspension in the 
charge. The cracking products are sepa- 
rated into vapors and a liquid fraction 
containing the suspended solid. The 
vapors are fractionated into an olefin- 
containing fraction, a gasoline, and a 
heavier-than-gasoline fraction. The olefin 
fraction is converted in the presence of 
a solid catalyst of the same type as used 
before to a material of gasoline boiling 
range. The vaporous products of this 
conversion are passed to common frac- 
tionation with the vapors of the first 
cracking operation. The contact mass is 
removed from the olefin conversion 
stage and introduced to the hydrocar- 
bons in the first cracking operation. 


U.S.P. 2,407,918. Catalytic Conversion 
of Carbonaceous Materials. J. Burgin 
to Shell Development Company. 
Carboraceous material, such as hy- 

drocarbon oil, is catalytically converted, 
e.g., cracked, isomerized, or reformed, 
at elevated temperature in the presence 
of a catalyst consisting of a minor 
amount of boric oxide and a major 
amount of a relatively inert catalyst car- 
rier. The carbonaceous material is sub- 
jected in a fluid state to contact with 
the catalyst. A mixture of steam and 
boric acid is passed through the reaction 
zone along with the fluid carbonaceous 
reactant to inhibit a decline in the cata- 
lyst activity. 


U.S.P. 2,408,589. Hydrocarbon Conver- 
sion Process. D. Read, Jr., to Uni- 
versal Oil Products Company. 

The charge oil is fractionated in 
contact with cracked vapors to form 
a relatively heavy fraction and a 
lighter fraction. The heavy fraction 
is thermally cracked. The cracked 
vapors obtained are separated from 
residual products. A cracking catalyst is 
mixed with a portion of said lighter 
fraction. The mixture formed is sub- 
jected to cracking conditions and the 
cracked product is quenched by mixing 
it with another portion of said lighter 
fraction. The mixture is separated into 
vapors and catalyst-containing residue 
The vaporous products of the catalytic 
cracking and vaporous products of the 
thermal cracking are charged to the 
fractionating step. 


U.S.P. 2,408,584. Hydrocarbon Crack- 
ing Process with Successive Additions 
of Adsorbent. A. D. Smith to Jenkin 
Petroleum Process Company. 
Successive increments of a finely di- 

vided hydrous mineral adsorbent having 

the characteristic of gradually liberating 
its structural water when heated to oil 
conversion temperature are supplied to 


| an oil stream undergoing heating. Each 


increment is added at about the time at 
which the previous increment Geases to 
liberate structural water. Calcium hy- 
droxide is the preferred adsorbent. The 
adsorbent reacts with corrosive com- 
pounds generated by decomposition of 
ingredients of the treated oil, minimiz 
ing corrosion in the cracking still. 


U.S.P. 2,408,600. Cracking Process. 
C. H. O, Berg to Union Oil Company 
of California. 

A grz.ulated catalyst is passed by 
gravity flow through successive zones 
if reaction and regeneration. Hydrocar- 
‘ons are passed countercurrently to the 


| catalyst through the reaction zone main- 
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MANUAL STARTER. 


The manual starter shown above is ruggedly designed and built to withstand 
unusually severe service. Particular attention has been given to corrosion resistance, 
ease of installation and low maintenance. 


Over the years R & S has pioneered in the development and standardization of 
precision-built control equipment in keeping with industries’ expanding requirements 
of new processes and codes. 


A large variety of standardized explosion-proof enclosures is available for 
grouping and assembly of control and power units in panel form, at minimum cost 
and without the usual delay of special designs. 


R & S Standard Enclosures have wall sections permitting a great variety of 
conduit arrangements and sizes to suit job requirements. This simplifies material 
lists and reduces inventories caused by field changes. 


Here are a few of the recent items designed especially for hazardous locations. 


HEAVY DUTY PUSH BUTTONS PANEL BOARD MOUNTINGS 
RELAY ENCLOSURES PILOT LIGHTS 
EQUIPMENT ASSEMBLIES COMBINATION CIRCUIT BREAKERS 


AND. STARTERS UP TO 50 H.P. 








Ay ORDINARY glass 


tubing can give you some 
idea of the level of liquid in 
a tank but glass tubing is 
not too capable of with- 
standing shocks and blows, 
high temperatures and high 
pressures. 
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We have a line of gages that 
can do these two necessary 
things—read well and stand 
up well. 


‘ 
| 


Many refineries and chemi- 
cal plants use the Jerguson 
Reflex Gage because of the 
distinctive contrast between 
liquid and empty space. 
Liquid shows black; space 
shows white. The gage can 
be read at some distance. 
Others who must be able to 
note the color or condition of the liquid use the Jerguson Transparent 
Gage which is of the “see-through” type. Both types are rugged with 
the glass elements well protected by the recessed chamber. Both are 
available in corrosion-resisting construction. 


Jerguson specializes in liquid level gages. It's where you can come 
for your requirements with complete assurance. 


JERGUSON GAGE & VALVE CO. 


79 Felisway Somerville 45, Mass. 


List of Representatives 

Minneapolis, Minnesota San Francisco 4, Calif. 

New York 7, New York Seattle 9, Washington 
Philadelphia, Penn. St. Louis 11, Missouri 


Pittsburgh, Penn. 
Portland, Maine Tulsa 12, Oklahoma 
Mexico, D. F. 


Portland 8, Oregon 


Detroit 4, Michigan 
Houston 1, Texas 
Kansas City, Missouri 
Los Angeles 6, California 
Marshalltown, lowa 
Memphis 3, Tennessee 


ALL OF CANADA: Peacock Bros., Ltd., Montreal 13 


Appleton, Wisconsin 
Atlanta 3, Georgia 
Chicago 2, Illinois 

Cincinnati, Ohio 
Cleveland 14, Ohio 
Denver, Colorado 
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tained at an elevated conversion tem- 
perature. Regenerated catalyst is with- 
drawn from the regeneration zone. The 
withdrawn catalyst is suspended in a 
gas to lift it and pass it to a separating 
zone, where it is separated from the gas 
and from where catalyst is passed to the 
reaction zone. The separated suspension 
gas, which may comprise hydrogen or 
hydrocarbon feed, such as light hydro- 
carbon gases, is introduced to the re- 
action zone along with the hydrocarbons 
to be treated. 





ISOMERIZATION 





| U.S.P. 2,407,231. Moisture Removal in 


Isomerization Processes. L. S. Gal- 
staun to Tide Water Associated Oil 
Company. 

A stream of liquid hydrocarbons con- 
taining dissolved HCl and water is in- 
troduced to the top of a fractionating 
column. HCl is stripped from the hydro- 
carbons under conditions of temperature 
and pressure such that the water is re- 
tained in the column. A minor portion 


| of the downward stream is withdrawn 
| from a zone intermediate the ends of 
| the column where the concentration of 





water is greater than in the entering 
stream, so that the concentration of 
water in the column is held below a de- 
gree of substantial separation. A tem- 
perature of 110° F. and a pressure of 
275 psi may be maintained in the ‘inter- 
mediate zone. The volume of the with- 
drawn side-stream is 0.2-5 percent of 
the volume of the entering stream: The 


of hydrocarbons in the presence of AICI; 


and HCl. 


U.S.P. 2,407,488. Isomerization Process. 
W. B. Franklin to Standard Oil De- 
velopment Company. 

A normal paraffin with at least 4 C 
atoms is continuously fed in admixture 
with promotional amounts of hydrogen 
halide to a catalyst comprising a porous 
support carrying aluminum halide main- 
tained under isomerizing conditions. 
Whenever a decrease in catalyst activity 
requires it, the hydrogen halide in the 
feed mixture is replaced by anhydrous 
aluminum halide without altering the 
conditions of operation. This treatment 
is continued for a sufficient period to 
effect a substantial restoration of the 
catalyst activity. 


U.S.P. 2,407,637. Production of 
Branched-Chain Alkanes. E. W. M. 
Fawcett to Anglo-Iranian Oil Com- 
pany, Ltd. 

A normal alkane-containing stream is 
continuously passed in vapor phase over 
a solid unsupported aluminum halide 
catalyst maintained at a catalyst vapor- 
izing temperature, preferably exceeding 
132° C., to effect a continuous. evolution 
and transfer of catalyst vapors to said 
stream. The flow rate is so controlled 


| that the concentration of the catalyst in 
| the stream does not exceed a concentra- 
| tion equivalent to the saturation pres- 
| sure of the catalyst at the isomerization 


temperature of less than 200° C: The 
stream containing catalyst vapor and a 
small proportion of hydrogen halide 
promoter is passed at isomerization tem- 
perature through a reaction zone which 
contains a bed of solid highly porous 
adsorptive material essentially free of 
catalyst in a condensed form. The 
branched-chain alkane product is re- 
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LEUM REFINING 


ANHYDROUS ambonta, shipped | as 


liquid, with a eed minimum purity of 99.5% NHs, is 
one of the S| = lizing ap" p 8 delivered to the 
refinery. Because off its Wlar weight, one pound of 
Ammonia will neutt 


ity of acid as sev- 
eral ee of ¢ 


ia follows the gas 
eutralizing corro- 
has high solubility 


Easily vaporized ous 
stream through | the re’ ‘eguipmen’ 
sive acids as they 2 f od Am if 
and a high rate @ | 3 
» Used in oil 
the formation of 
of neutralizatic r 
Ammonia can be ®t 


Used as a liquid o 
in the refinery. For fa 
the address below. & 


bys acidity without 
emulsions. Products 
i from the oil. Excess 
the oil with air. 


nia is easy to handle 
n corninunicate with 


Send for your free copy of the booklet 
Barrett Standard Anhydrous Ammonia. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET. NEW YORK 6, N. Y. 
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covered from the effluent of the reaction 
zone. 


U.S.P. 2,408,018. Isomerization Process. 
O. Gerbes to Standard Oil Develop- 
ment Company. 

A normal paraffin of at least 4 C 
atoms in admixture with promotional 
amounts of hydrogen halide is continu- 
ously contacted under isomerizing con- 
ditions with a catalyst comprising an- 
hydrous aluminum halide adsorbed on a 
porous support. Hydrogen halide in the 
feed mixture is replaced at intervals, as 
the catalyst activity decreases, with an- 


| hydrous aluminum halide without alter- 





ing the operating conditions. During 
this period hydrogen halide is intro- 
duced to the catalyst bed at a point 
where the aluminum halide vapors are 
in equilibrium with aluminum halide ad- 
sorbed on the porous support. The 
quantity of aluminum halide vapors re- 
placing the hydrogen halide in the feed 
shall no® exceed 5 percent by weight of 
the porous support. 


U.S.P. 2,408,186. Catalytic Conversion 
of Hydrocarbons. H. V. Atwell and 
H. H. Gross to The Texas Company. 
In order to continuously isomerize or 

otherWise convert hydrocarbons with a 

liquid Friedel-Crafts metal halide-hydro- 

carbon complex catalyst in the presence 
of a hydrogen halide promoter, a stream 
of feed hydrocarbon is introduced into 

the lower portion of a tower and a 

stream of the complex catalyst into the 

upper portion thereof. The livdrocarbons 
are moving upwardly through the tower 


| in continuous liquid phase and in direct 


| the upper 


contact with the downwardly flowing 
catalyst in dispersed liquid phase. A 
stream containing converted hydrocar- 
bons is continvously discharged from 
portion of the tower. A 
stream of used complex catalyst of rela- 


| tively low metal halide concentration is 


continuously discharged from the bot- 


tom portion of the tower. The dis- 
| charged complex is recycled to the 
upper portion. of the tower, and metal 


halide is introduced to the tower at an 
intervening point between and removed 
from the points of converted hydro- 


| carbon and used catalyst discharge. “he 
| rate of the metal halide introduction is 
| regulated so that its concentration in the 


complex catalyst in said intervening 
portion is substantially greater than in 


| the terminal portions of the tower. The 
| tower may be packed with inert contact 





material. A conversion temperature of 
0-350° F. can be employed. 


U.S.P. 2,408,548. Isomerization of Nor- 
mally Liquid Hydrocarbons. H. S. 
Bloch to Universal Oil Products 
Company. 

A charge stock of saturated hydro- 
carbons mixed with a recycling stock 
formed as indicated hereinafter is passed 
at isomerization temperature through a 
Friedel-Crafts catalyst to effect sub- 
stantial isomerization of the charge 
stock. The products are separated into 
portions of like composition. One of 
these portions is withdrawn from the 
process, while another portion is mixed 
with the charge stock. The amount of 
the charge stock in the resultant com- 
bined feed is substantially equivalent to 
the withdrawn portion of the products 
obtained. The amount of the other com- 
ponent in the combined feed is regu- 
lated to provide in the reaction zone a 
linear velocity for the combined feed * 


of at least 20 cm. per hour, a desidence.t 


time not in excess of 15 hours and @ 
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CORROSION-RESISTANT TUBING 


ESSENTIAL FOR CONTINUOUS, 
PROFITABLE OPERATION 


Continuous, profitable operation of petroleum refineries, 
petro-chemical plants, drug and food-processing industries 
depends on tubing which will stand up with minimum 
interruption of service. Modern tubing must resist corrosion 
from an ever-increasing variety of chemical compounds, 
refrigerants, gases, vapors, and circulating waters. 

Bridgeport manufactures a number of corrosion-resistant 
tubing alloys to meet a wide range of conditions .. . 
Arsenical Muntz* for severe sulphur corrosion; Arsenical 
Admiralty for all-round petroleum refinery use; Duronze 
IV** (aluminum bronze) for conveying hot brine and for 
many other applications; Cuzinal (aluminum brass) and 
Cupro Nickel for corrosive circulating waters. 

For severe double corrosion such as that encountered in 
refrigeration systems with ammonia on one side of the 
tubing and water on the other, Bridgeport’s Duplex Tubing, 


with steel to the ammonia and a copper-base alloy to the 
water, is outlasting steel tubing. Other Duplex Tubing 
combinations consisting of the above-meationed copper- 
base alloys with aluminum, steel, stainless, and monel or 
nickel either inside or outside are increasing tube life and 
eliminating product contamination in the handling of 
beverages, drugs, cosmetics, dyes, food products and raw 
materials used in the manufacture of plastics. 
Bridgeport’s Laboratory and Technical |Service Depart- 
ment are at your service. Contact the nearest Bridgeport 
office. Also, write for the 112-page Condenser Tube Manual 
and new Duplex Tubing Technical Bulletin No. 746. 


*Reg. U. S. Pat. No. 2118688 -**Reg. U. S. Pat. No. 2093380 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. . Established 1865 


Condenser and teid Egchanger libing 


BRIDGEPORT BRASS 
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By the time this wind driven frigate could inch 


across the ocean once, a modern liner can make 


twelve transatlantic trips. 


Don’t let your heating equipment become simi- 
larly outpaced by today’s demand for refinery 
production. Modernizing your present heater is 
one Alcorn speciality which can help you get 
more efficiént production in all types of refinery 
processing. Many such Alcorn treated heaters 
are in successful operation in major refineries 
everywhere. You can depend on Alcorn to 
bring your heater up to modern production 


requirements too. Consult Alcorn today. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
los Angeles - Houston + San Francisco - Tulsa 












space velocity not below 0.4 measured 
as volumes of combined feed per volume 
of catalyst per hour. Isomerization may 
be effected in the presence of hydrogen. 
The process makes possible an increased 
flexibility of the isomerizing operation. 
Increased linear velocities appear to 
effect a scouring action whereby the 
catalyst surfaces are constantly cleaned. 


U.S.P. 2,408,752. Preparation of 
Branched-Chain Hydrocarbons. R. E. 
Burk to The Standard Oil Company 
(Ohio). 

Hydrocarbons with 5-8 C atoms, 
closely fractionated to contain primarily 
normal to slightly branched-chain paraf- 


| finic hydrocarbons, are isomerized with 


| a halide catalyst, such as AlCl; promoted 


by HCi, at a temperature below atmos- 
pheric temperature. The slightly more 
branched isomers thus formed are sepa- 
rated and subjected to further isom- 
erization under corresponding condi- 
tions to form more highly branched 
isomers. 


| U.S.P. 2,408,941. Production of Isoparaf- 


fins. J. M. Mavity and W. E. Moss to 

Universal Oil Products Company. 

At least a portion of the paraffin to be 
isomerized is passed through a_ bulk 
supply of aluminum halide disposed in a 
catalyst supply zone which is main- 
tained under conditions suitable for dis- 
solving a portion of the aluminum halide 
in the paraffin but not suitable for 
effecting isomerization. The hydrocar- 
bon effluent containing aluminum halide 
in dissolved form only is passed to a 
zone maintained at isomerization condi- 
tions. An aluminum halide-hydrocarbon 
complex is withdrawn from the lower 
portion of the catalyst supply zone and 
supplied at least in part to the isomer- 
ization zone. Normal pentane can, for 
example, be isomerized by this process. 
A temperature of 120-210° F. is main- 
tained in the catalyst-supply zone. 





ALKYLATION 





U.S.P. 2,407,311. Chemical Process. 
C. S. Lynch and H. G. Codet to 
Standard Oil Development Company 
Ethylene is continuously alkylated 

with an isoparaffin, such as isobutane, 

by forcing a mixture of these hydro- 
carbons through a catalyst-charging zone 
containing AlCls, where a portion of the 

AICls is absorbed in the mixture which is 

then passed into a reaction zone. The 

mixture remains in the reaction zone until 

a catalytically active AJICls-hydrocarbon 

complex is formed. Elevated tempera- 

tures and pressures are then maintained 
in the reaction zone. A product contain- 
ing a C, fraction of high octane number 
is withdrawn from the reaction zone. 

Fresh AICI; is added from time to time 

to the charging zone. 


U.S.P. 2,407,390. Chemical Process. 
C. H. Watkins to Standard Oil De- 
velopment Company. 

Propylene is alkylated with isobutane 
by contacting propylene and isobutane 


| with AICI, for a time: sufficient to form 
| a liquid AlClk—hydrocarbon complex 


and then contacting propylene with an 
excess of isobutane in the presence of 
this complex catalyst. A promoter, such 
as HCI or an alkyl halide may be added 


U.S.P. 2,407,584 and 2,407,585. Alkyla- 
tion Process. W. A. Stover to Socony- 
Vacuum Oil Company 
A paraffinic hydrocarbon is alkylated 


| with an olefinic hydrocarbon in the pres- 
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EXPANSION © 


WYANDOTTE! 


Here’s important news for industries that need chemicals! 
To help meet the tremendous post-war demand, Wyandotte 
Chemicals Corporation is investing twenty-five million 
dollars in an extensive plant expansion program. 

This program, already under way, will be completed 
within eighteen months. It will mean greatly increased 
production of chemicals already being supplied by us — 
such as soda ash, chlorine, calcium carbonate. 

The erection of our new glycol plant will provide ma- 
terials to facilitate the production of many articles — rang- 
ing from radiator anti-freeze for automobiles through brake 
fluids, cosmetics, tobaccos, silk, wool, cotton and fumigants. 

Our new synthetic detergent plant will enable us to 
meet many industrial needs. 

In the meantime, Wyandotte will maintain its policy of 
allocating production with the utmost tairness to its regular 
customers at all times. And we shall be looking forward 
to the day when we can supply more. 


OFFICES IN PRINCIPAL CITIES 





yandotte 


REG. U. S. PAT. OFF. 


WYANDOTTE CHEMICALS CORPORATION - MICHIGAN ALKALI DIVISION - WYANDOTTE MICHIGAN 
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ence of carbon dioxide as the catalyst. 
The concentration of the olefinic hydro- 
carbon is controlled so that alkylation is 
the principal reaction. Triptane and neo- 
hexane are, for example, produced from 
isobutane and propylene, and from iso- 
butane and ethylene, respectively; or a 
high-octane motor fuel is obtained by 
reacting a light isoparaffin with a light 
olefin, generally. A temperature of 650- 
825° F. and pressures of at least 500 psi 
are employed. The amount of CO: used 
may vary between 3 percent and 20 per- 
cent based on the total volume of the 
charge. 

According to U.S.P. 2,407,585 a mix- 
ture of CO; and water is used as the 
catalyst in the alkylating process. The 
water and the CO, may each be used in 
amounts varying between 3 percent and 
50 percent by weight based on the hy- 
drocarbon charge. 


U.S.P. 2,408,167. Catalytic Alkylation 
Process. H. J. Hepp to Phillips Petro- 
leum Company. 

A mixture comprising an olefin and a 
molar excess of an alkylatable aromatic 
compound, such as benzene, is passed 
together with not more HCl than 1 per- 
cent by weight of the reactants to con- 
tact with a solid catalyst under alkylat- 
ing conditions. The catalyst comprises 
silica and a minor amount of an oxide 
of a metal from groups III B or IV A 
of the periodic system. It is prepared by 
reacting an alkali silicate with an excess 
of a mineral acid to form a silicic acid 
gel which is washed with water and 
only partially dried to form a hydrous 
acidic silica gel. This gel is contacted 
with an aqueous solution of a hydrolyz- 
able salt of one of said metals, such as 
an aluminum salt. A hydrous oxide of 
the metal is adsorbed. The material, is 
then washed and dried to form the 
granular catalyst. 


U.S.P. 2,408,329. Alkylation Process. 
J. R. Meadow to Socony-Vacuum Oil 
Company. 

An excess of paraffinic hydrocarbon 
with at least 3 C atoms is contacted 
with an olefin under alkylating condi- 
tions in the presence of a HF catalyst 
and of Cl, Br, or I. Isobutane can, for 
example, be alkylated with isobutylene 
by this process to form isooctane. The 
quality and quantity of the produced 
alkylate is improved by the addition of 
elemental halogens to the HF catalyst. 
The amounts of these additives may 
vary between 5 percent and 50 percent 
based on the amount of HF employed. 


U.S.P. 2,408,753. Treatment of Hydro- 
carbons. R. FE. Burk to The Standard 
Oil Company (Ohio). 

Hydrocarbons are heated to a rela- 
tively high temperature for a short time. 
The reaction product is separated into 
Cs, and lighter hydrocarbons containing 
ethylene and propylene, an aliphatic 
fraction of Cy, or Cs hydrocarbons or a 
mixture of them comprising normal 
paraffin, and a C. and heavier fraction 
containing aromatics. The fraction con- 
taining ethylene and propylene and the 
aromatic fraction are introduced into an 
alkylation zone where the propylene is 
reacted with at least a part of the aro- 
matics. At least part of the normal 
paraffin hydrocarbon in the aliphatic 
fraction is isomerized. Unreacted ethyl- 
ene from the first alkylation zone is 
used for the alkylation of this isomerized 
hydrocarbon. The unreacted ethylene 
can, however, also be used for alkylat- 
ing the aromatics while using the 
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propylene for alkylating ‘he isomerized 
aliphatics. 


U.S.P. 2,408,798. Alkylation of Mixed 
Olefins. R. N. Meinert to Standard 
Oil Development Company. 

An isoparaffin, such as isobutane, is 
alkylated with a mixture of olefins, e.g., 
a mixture of ethylene and at least 1 
olefin with 3-5 C atoms, by contacting 
the mixed olefins with a mixture of iso- 
paraffin and an AlCls-hydrocarbon com- 
plex catalyst. This catalyst is prepared 
by agitating a suspension of AICI; in an 
isoparaffin while adding an olefin in 
small increments until a dark reddish 
brown mobile liquid complex is formed. 
Conditions of temperature and pressure 
maintained during alkylation are the 
optimum conditions for that component 
of the olefin mixture which is the most 
difficult to alkylate. Ethylene may be 
employed as the olefin used* in the 
preparation of the catalyst. 


U.S.P. 2,408,933. Hydrogen Fluoride 
Alkylation Process. J. A. Iverson to 
Universal Oil Products Company. 
Isoparaffins are alkylated with olefins 

in the presence of a HF catalyst. A 

stream of used HF catalyst contami- 

nated with accumulated heavy organic 
material and water is separated from 

the alkylating zone and heated to a 

temperature sufficient to decompose a 

substantial portion of the organic fluo- 

rides contained therein. The heated cata- 
lyst is introduced into a flash vaporiza- 
tion zone to effect controlled partial 
vaporization of the catalyst. The puri- 
fied vapors and‘water vapors are re- 
moved overhead and unvaporized heavy 
organic material is withdrawn from the 
bottom of this zone. Preheated vapors 
of a relatively-low-boiling hydrocarbon 
are separately introduced into the bot- 
tom of this zone to strip and separate 
HF from said organic material. 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,407,214. Production of an Avia- 
tion or Motor Fuel or an Aviation or 
Motor Fuel Constituent. S. F. Birch, 
F. A. Fidler and L. S. Thornes to 
Anglo-Iranian Oil Company, Ltd. 
Cyclopentane is produced from the 

benzol forerunnings of a coal-tar dis- 

tillate by subjecting these forerunnings 
to polymerization and producing a con- 
centrate in the boiling range of 75-175° 

C. The concentrate is distilled and an 

overhead consisting of the light ends 

boiling at about 78-80° C. and compris- 
ing benzene together with some unsatu- 
rated and sulfur compounds is sepa- 
rated. The bottoms fraction contains 
dicyclopentadiene and is subjected to de- 
polymerizatior. to form cyclopentadiene. 
The latter is directly hydrogenated in 
the presence of a temperature moderat- 
ing and reaction stabilizing diluent to 
yield cyclopentane. The depolymeriza- 
tion is carried out in a column packed 
with iron or steel in a divided state, 

such as small pieces or fibre, to obtain a 

sulfur-free cyclopentadiene as overhead 

at a column head temperature of 40-42° 

C. A molybdenum oxide-alumina cata- 

lyst is used in the hydrogenation opera- 

tion at a pressure of about 200 psi and 

a temperature of about 400° C. 


U.S.P. 2,407,371. Conversion of Hydro- 
carbon Oils. C. E. Jahnig to Standard 
Oil Development Company. 
Hydrocarbon oil is contacted, prefer- 





ably in vape- form, with a finely-divided 
catalyst material for a time sufficient to 
obtain substantial conversion. Catalyst 
material is continuously removed from 
the conversion zone and at least in part 
heated by direct contact with a heating 
gas to a temperature materially above 
that maintained in the conversion zone. 
A portion of the heated catalyst is 
mixed with the non-heated oil to be con- 
verted and the mixture obtained is 
passed to the conversion zone. The 
amount of catalyst circulating through 
the heating and converting zones is con- 
trolled to maintain the conversion zone 
at the desired temperature. The catalyst 
is regenerated. The process is useful in 
cracking hydrocarbons and in reforming 
naphtha. 


U.S.P. 2,407,701. Manufacture of Halo- 
genated Hydrocarbons. D. G. Jones 
and M. Phillipson to I.C.I. Ltd. 

A gaseous mixture of a hydrogen 
halide and acetylene is passed over a 
supported HgCl. catalyst at reaction 
temperature to form vinyl chloride. The 
flow of reaction mixture is interrupted 
when the activity of the catalyst has 
substantially decreased. Catalyst activity 
is restored by passing chlorine over the 
catalyst .at elevated temperature. Ad- 
sorbed chlorine may be removed from 
the regenerated catalyst by hydrogen 
halide at an elevated temperature. 


U.S.P. 2,407,873. Polymerization of 
Olefins. B. L. Evering, E. L. d’Ouville 
and D. R. Carmody to Standard Oil 
Company (Indiana). 

Aluminum chloride is contacted with 
an aromatic-free normally liquid satu- 
rated hydrocarbon fraction to effect 
isomerization and to*form an AICl:- 
hydrocarbon complex which on _ hy- 
drolysis would yield a hydrocarbon oil 
of lubricating-oil viscosity. The complex 
contains 1-5 mols of AIlCls per double 
bond of the oil which wonld result from 
hydrolysis. The AlCl; complex is sepa- 
rated from isomerized hydrocarbons. 
Normally gaseous olefins are then 
treated in the presence of this AICls 
complex under polymerization condi- 
tions. 


U.S.P. 2,408,007. Method for Recovery 
of Low-Temperature Polymerization 
Products. R. M. Thomas and D. C. 
Field to Jasco, Inc. 

A mixture containing 70-99 parts of 
isobutylene, and 30-1 parts of a conju- 
gated diolefin of 4-8 C atoms, such as 
butadiene, isoprene, or dimethyl buta- 
diene, is polymerized at a temperature 
of from —50° to —150° C. in the pres- 
ence of a catalyst consisting of a solu- 
tion of AlCl; in an inert solvent which is 
liquid at the reaction. temperature, such 
as ethyl chloride or carbon disulfide. A 
solid polymer product containing oc- 
cluded catalyst is formed, preferably as 
a s'urry of separate particles dispersed 
in ise reaction mixture. The product 
obtained is contacted at about the same 


_temperature with a volatile hydrocarbon 


solvent. Pelymer solution is washed 
“ith water to remove aluminum com- 
pounds present. An alcoholic catalyst 
quenching agent may be added to the 
hydrocarbon solvent to destroy the ac- 
tivity of catalyst occluded in the poly- 
mer. Naphtha can be used as the hydro- 
carbon solvent and isopropyl alcohol 
as the catalyst quénching agent. 


U.S.P. 2,408,010. Purification of Ethylenc. 
E. F. Wadley and J. T. Horeczy to 
Standard Oil Development Company. 
A gas containing ethylene and propy- 
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High strength and long life—in- 
herent characteristics of Republic 
ENDURO Stainless Steel can bring 
you profitable savings in equipment 
maintenance ‘and replacement 
expense. 


ENDURO is resistant to abrasion 
and rough use... tough enough to 
stand up under punishment. Its 
strength-to-weight ratio is among 
the highest of all metals. And be- 
cause it is highly resistant to heat, 
ENDURO loses little of its strength 
when used in high temperature 
applications. 


There are many other profitable 
reasons, too, why it pays to use 
ENDURO Stainless Steel—for still 
and tower linings, bubble trays 
and caps, heat exchanger and con- 
denser tubes, hot oil lines and 
pumps, and valves and valve seats. 


For complete information, write 
today to: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ENDURO STAINLESS STEEL 


Other Republic Products ii 
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lene is scrubbed with a boron fluoride- 
sulfuric acid catalyst mixture under con- 
ditions suitable for the selective poly- 
merization of propylene. A temperature 
of 60-125° F. and a pressure not sub- 
stantially in excess of 150 psi are em- 
ployed. The catalyst mixture contains 

30 percent by weight of boron fluoride, 
and the sulfuric acid which forms the 
remainder of the mixture may range in 
strength from 40 to 85 percent. 


U.S.P. 2,408,294. Catalytic Conversion 
of Hydrocarbons. S. C. Carney to 
Phillips Petroleum Company. 
Hydrocarbons are converted by con- 

tacting them with AICl under suitable 

conditions. The vaporous effluent which 
contains hydrocarbon vapors and AICls 
vapors is contacted with liquid SbCls. 


AlCl. is removed from the hydrocarbon 
vapors by dissolving it in the liquid 
SbCl. The aluminum chloride is re- 
turned to the reaction zone after separa- 
tion from liquid SbCl, The use of cata- 
lyst and hydrocarbons in vapor phase 
permits perfect contact, while an easy 
separation of the catalyst vapors from 
the hydrocarbon vapors is made possible 
by the use of liquid SbCl. 


U.S.P. 2,408,725. Hydrocarbon Conver- 
sion. A. Belchetz to The M. W. 
Kellogg Company. 

‘Olefin hydrocarbons are absorbed in 
an acid polymerizing catalyst at tem- 
peratures below polymerizing tempera- 
tures. The extract obtained is mixed un- 
der pressure with hydrocarbon vapors 
comprising at least a substantial propor- 


A STOKES PAINT JOB 
gives you 
LONG-TIME PROTECTION 


When you employ STOKES to paint or coat 


your equipment... 


whether it be a single tank, 


or a complete refinery layout, you are guaran- 


teed a first-class job. 


All surfaces are thoroughly cleaned—by sand 
blasting or bronze buffing (whichever the job 


requires) before the paint or coating is applied. 
Save the Surface and You Save All. But remem- 
ber—the surface must be clean before you 


cover it up. Address: 





635 NIXON BLDG. 


R. A. STOKES... 


CORPUS CHRISTI, TEXAS 


Phones 2-2101 and 5316 
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tion of an isoparaffin boiling above the 
polymerizing temperature at polymeriz- 
ing pressure, and-the mixture is heated 
under this pressure to a temperature 
sufficiently high to polymerize the ab- 
sorbed olefins in the liquid phase. Re- 
generated acid catalyst and a mixture 
comprising the polymers and the iso- 
paraffin are separated from the product 
obtained. The catalyst is recycled to 
the absorption step. The hydrocarbon 
mixture is alkylated. 


U.S.P. 2,408,943. Conversion of Hydro- 
carbons. L. A. Mekler to Universal 
Oil Products Company. 

Finely divided catalyst particles are 
contacted with hydrocarbons under con- 
version conditions. The contaminated 
catalyst is continuously withdrawn and, 
prior to its regeneration with oxygen- 
containing gas, passed downwardly 
through a coking zone in countercurrent. 
contact with hot spent regenerating gas. 
The amount and temperature of this gas 
and the time of contact has to be suffi- 
cient to reduce to low-volatile coke and 
vapors the occluded and absorbed liquid 
hydrocarbons contained in the contami- 
nated catalyst. The treated catalyst is 
removed from the bottom of the coking 
zone while the regenerating gas is re- 
moved from the upper part of this zone 
and freed from entrained catalyst. The 





latter is combined with the catalyst 
withdrawn from the bottom of the cok- 
ing zone and_ regenerated’ together 
with it. 
HYDROGENATION 
DEHYDROGENATION 
AROMATIZATION 





U.S.P. Re. 22,800 (Original 2,370,797). 
Method for the Catalytic Dehydro- 
genation of Hydrocarbons. K. K. 
Kearby to Standard Oil Development 
Company. 

Monoolefins and aralkyls with at least 

2 C atoms in the alkyl group are de- 

hydrogenated by contacting them under 

suitable conditions with a dehydrogena- 
tion catalyst comprising a major propor- 
tion of ZnO, a minor proportion of iron 
oxide, manganese oxide, chromium ox- 

ide, cobalt oxide, or nickel oxide, and a 

small amount of K:O as a promoter. 

The hydrocarbons to be treated can be 

diluted by steam, and a hydrogenation 

temperature of 1000-1600° F. may be 
employed. 


U.S.P. 2,407,373. Dehydrogenation of 
Hydrocarbons. K. Kearby to 
Standard Oil Development Company. 
Butadiene is produced by contacting 

a mixture of butene and steam with a 

catalyst consisting of a major portion of 

CuO, a minor portion of Cr:Os, Fe:Os, 

or MnO:, and a compound of K, such 

as K:O as a promoter. The catalyst is 

pee held at a temperature of 1100- 


_ 1300 


U.S.P. 2,408,131. Process for Dehydro- 
genating Hydrocarbons. A. Vorhies, 

'r., to Standard Oil Development 

Company. 

Hydrocarbons with 2-5 C atoms, such 
as isobutane, are passed at dehydro- 
genating temperatures and pressures 
over a catalyst which consists of a ma- 
jor proportion of Al:Os and minor sub- 
stantially equal proportions of Cr:O 
and NizOs, such as a mixture of about 
96 percent Al,O;, 2 percent NiO; and 
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WORTHINGTON INCLINED DIRECT 


On Chilling Mach 


EXPANSION CHILLING 


ACHINE 











And that's far more than just a figure of speech, because 
Worthington Double-Pipe Chilling Machines are slanted! 
They re set in an inclined position — an important Worthing- 
ton exclusive —so that the refrigerant-vapor outlet is 
higher than the refrigerant-liquid inlet. 


MAXIMUM HEAT-TRANSFER ASSURED 

Liquid refrigerant enters the bottom of each chilling sec- 
tion, and any unused surplus is swept back to the accumula- 
tor by the upward flow of vapor. And only liquid refrigerant 
reaches the chilling sections (at saturated temperature) be- 
cause ‘‘flash’’ gas, formed in the accumulator as the sefrig- 
erant evaporates, returns directly to the refrigerating unit. 
In addition, spring-loaded scrapers, rotating inside the inner 
pipes, remove all heat-retarding accumulations of crystals 
as soon as they form. 

Improved design features like these greatly increase over- 
all efficiency by assuring maximum heat-transfer at all times 
... And remember: only Worthington Chilling Machines have 
them all! 


/ 


CONCERNING EXCHANGERS 

Although they are set level and involve a different method 
of applying the chilling medium, Worthington Double-Pipe 
Exchangers have the same general construction as Worthing- 
ton Chilling Machines. Essential features common to both 
are: special safety scraper-drive with shearing protection for 
each section; easily removable drive shaft with pressure- 
lubricated bearings; external ball-type thrust bearings; im- 
proved chain-and-sprocket-type main drive with adjustable 
outboard bearings Bulletin C-1100-B-15 contains full 
information on these outstanding Chillers and Exchangers, 
and further proof that there's more worth in Worthington. For 
your copy, write today’to Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. A6.25 


WORTHINGTON 
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SINGLE STAGE TURBINES 
FOR MECHANICAL DRIVE 





Murruy Type S single stage turbines for mechanical drive have 
horizontally split casing with steam and exhaust connections in lower 
half. Two-row impulse type stainless steel blading. Completely enclosed 
constant speed governor and emergency overspeed governor. Carbon 
ring glands. The unit is compact with the ruggedness expected on this 
type drive. Suitable for driving centrifugal pumps, fans, blowers, and 
small generators 

Write today for Murray Bulletin 121 — it illustrates and describes 
in detail Murray Type S Turbines. 





Murray also produces: 


Turbine Generators up to 3,000 KW rating. 

Vertical Steam Turbines, both direct connected and geared. 
High speed reduction gears. 

Steam Boilers. 








BURLINGTON, IOWA 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 








2 percent Cr:Os which has been pre- 
heated to 1800-2000° F. 


U.S.P. 2,408,139. Dehydrogenation Proc- 
ess. C. L. Gutzeit to Shell Develop- 
ment Company. 

Mono-olefins with at least 4 non- 
quaternary C atoms in a straig!.. chain, 
such as n-butylene, are continuously de- 
hydrogenated to form diolefins, such as 
butadiene, by contacting them in the 
presence of at least 2 mols of steam per 
mol of mono-olefin at a temperature 
above 580° C. and at a gaseous hourly 
space velocity between 300 and 3000 
with a catalyst consisting of an essen- 
tially homogeneous mixture of a major 
proportion of iron oxide, a smaller pro- 
portion of bismuth oxide and a minor 
amount of potassium oxide. The bis- 
muth oxide may be present in an amount 
of 1-40 percent and the potassium oxide 
in an amount of 0.2-5 percent of the 
catalyst mixture. 

U.S.P. 2,408,724. Toluene Process. J. C. 
Bailie and R. V. Shankland to Stand- 
ard Oil Company (Indiana). 

Toluene in high concentration is ob- 
tained from petroleum naphtha by con- 
tacting naphtha having an average boil- 
ing point within about 50° F. of the 
boiling point of toluene at 850-1100° F. 
with a catalyst substantially free of 
alkali metals and consisting essentially 
of alumina gel promoted with 5-10 per- 
cent of molybdenum oxide. About 1-5 
mols of hydrogen per mol of naphtha 
are charged to the reaction. The catalyst 
is prepared by dissolving amalgamated 
metallic Al in a weak acid, such as 
dilute acetic or formic acid, gelling the 
thus formed sol, drying and igniting the 
resulting alumina gel, impregnating the 
ignited gel with a solution of a soluble 
molybdenum compound and re-igniting 
the catalyst. 





HEAVY OILS AND WAXES 


U.S.P. 2,407,954. Lubricating Composi- 
tion. M. R. Fenske and G. H. Cum- 
mings to Rohm & Haas Company. 

_ The lubricant comprises a lubricating 

oil and an oil-soluble, polymerized ester 

of the general formula 


CH: = Tk cen 
Il 
im: 


wherein X is hydrogen or the methyl 
group and R is a saturated hydrocarbon 
group of at least 5 C atoi+es. The poly- 
merized ester is present in an amount 
sufficient to improve the lubricating 
properties of the oil. A hydrocarbon oil- 
soluble, alcoholic hydroxyl-containing 
ester of a polyhydric aliphatic alcohol 
and a long-chain fatty acid is also added 
in an amount sufficient to reduce the 
emulsifying tendency of the oil contain- 
ing the polymerized ester alone. A co- 
polymer of cetyl alpha-methacrylate is 
an example of the first class of addition 
compounds and _ glyceryl monoricin- 
oleate is an example of the second class. 


U.S.P. 2,408,090. Lubricating Oils. 
S. Musher to Musher Foundation, Inc. 
Lubricating oil is blended with a rela- 

tively small amount of phosphatide and 
a mononuclear aromatic sulfur-contain- 
ing compound. These compounds are 
added in amounts from 0.075 to 0.75 per- 
cent to the oil. Lecithin is, for ex- 
ample, used as the phosphatide and 
thiodiphenylamine or phenylsulfide \as 
the second component. Sludge formation 
and the tendency of the oil to cause cor 
rosion of metal surfaces is decreased. 
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NEW EQUIPMENT. 
_.. MANUFACTURERS’ - LITERATURE... | 





FOR FREE COPIES OF MANUFACTURERS’ 


LITERATURE OR MORE INFORMATION ON 


PRODUCTS DESCRIBED ON THESE PAGES, USE THE MAILING CARD INSERTED IN THIS ISSUE 





1—Thickness Gauge 


Branson Instruments, Inc., Joe’s Hill 
Road, Danbury, Connecticut, has an- 
nounced development of the “Audigage” 
Thickness Gauge, Model FMSS-4. 

The “Audigage” is a portable, self- 
contained instrument designed to meas- 
ure the thickness of many materials, in- 
cluding steel, from one side only. Its 
application to problems of thickness de- 
termination of pipes, storage tanks, pres- 
sure vessels, and ship hulls, for example, 
is non-destructive and provides rapid, 
accurate and reliable results. 

The “Audigage” utilizes a crystal-type 
gauge head, powered by a frequency- 
modulated electronic oscillator. When 
the vibrating crystal is applied to a wall 
surface,» mechanical resonance of the 
wall thickness can be produced directly 
below the crystal. 

The fundamental frequency at which 
the wall secuon will resonate is directly 
proportional to the velocity of the sound 
in the material and inversely propor- 
tional to thickness. The wall thickness 
also will resonate at all harmonics of 
the fundamental frequency. The “Audi- 
gage” provides a means whereby audible 
signals are produced corresponding to 
harmonic resonance. The frequency dif- 
ference between any two adjacent audi- 
ble signals as read on the tuning dial is 
readily converted into wall thickness on 
a concentric thickness scale. 

The “Audigage” provides other infor- 
mation than thickness alone. The char- 
acter of the audible indications varies 
with several factors, such as kind of ma- 
terial, condition of reflecting surface, 
back-up liquids, process scale, etc. These 
factors provide useful information, but 
do not influerce the accuracy of the 
thickness measurement. 

This new product can best be char- 
acterized by its specifications: Acoustic 
indications, high sensitivity, compact 
ness, light weight, high accuracy. direct 
reading, battery-operated. It can be ap- 
plied to steel, aluminum, brass, copper, 
glass, and other materials, and covers a 
range of from %-inch to 12 inches. 

A descriptive folder gives detailed 
specifications and application possi 
bilities. 


CHECK THE CARD AT PAGE 248 


2—Weigh Beam for Range 
Change : 

Republic Flow Meters Company, 2240 
Diversey Parkway, Chicago 47, an- 
nounces that Republic pneumatic pres- 
sure and differential pressure  trans- 
mitters now can be furnished with an 
adjustable weighbeam—a new develop- 
ment which makes possible a. 15-to-1 
range change without change of parts. 
The only readjustment necessary is re- 
balancing for zero. 

This feature is provided by replacing 
the standard weighbeam by a double 
weighbeam having an adjustable pivot 
between the two halves. The range of 
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“Audigage” Thickness Gauge 


the transmitter is changed by merely 
sliding the adjustable pivot along a cali- 
brated scale to the desired setting. For 
example: a differential transmitter hav- 
ing a minimum range of from 0 to 1.0 
inch of water can be changed to any 
range up to 0 to 15.0 inches; similarly a 
transmitter with a minimum range of 0 
to 8.0 inches can be changed to any 
range up to 0 to 120.0 inches. 

The flexibility of application provided 
by this new development is of paramount 
importance on those installations where 
operating conditions are highly variable 
or on new installations where flow or 
pressure conditions are unknown, it was 
explained. 

CHECK THE CARD AT PAGE 246 


3—Pumps 


The Duriron Company, Dayton 1, 
Ohio, has available an illustrated Bulle- 
tin No. 813, “How tw Pack Your Durco- 
pump.” Written specifically to apply to 
the company’s line of corrosion-resist- 
ing pumps, the data presented also is 
applicable to all chemical or corrosion 
resisting centrifugal pumps. 


CHECK THE CARD AT PAGE 248 
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4—Tachometer 


Metron Instrument Company, 432 Lin- 
coln Street, Denver 9, Colorado, has an- 
nounced availability of a new switch- 
board tachometer, Type 40E. 

This instrument has permanently 
mounted tachometer heads at five differ- 
ent machines. These tachometer heads 
are wired to the central indicating unit 
by ordinary BX cable or conduit. There 
is a rotary selector switch on the indi- 
cating unit for selecting the machine 
whose speed is to be measured. These 
machines may be remote from the loca- 
tion of the indicating unit, in fact, these 
machines may even be in different build- 
ings. 

The scale shows three separate speed 
ranges. These may be any range between 
1 rpm full scale and 50,000 rpm full 
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PRINCO LOW 
TEMPERATURE 
THERMOMETERS 





PRINCO ‘‘PRINTANE’’ 
THERMOMETERS 


Check these advantages of the new 
PRINCO #164 “Printane” Thermom- 
eter, Maximum range.. Accurate over 
full range of +30°C. to —200°C. 
Greater stability. Improved fluid will 
not separate at +60°C., yet can re- 
for 24 hours or 
more without loss of accuracy. Higher 
visibility. Non-precipitating, dyed fluid 
is used. Better legibility. The PRINCO 
“Printane” is easier to read. New fluid 
permits more uniformly spaced scale. 


Range +30 to —200°C. in 1°. 400 


main at —200° C, 


mm. long. 


PRINCO ‘“‘MERCUTHAL” 
THERMOMETER 


The PRINCO #76-00 “Mercuthal” 


Thermometer brings advantages of 


mercury-in-glass laboratory thermom- 
eter to temperatures as low as —60. 
Successful operation made possible by 
Princo “Mercuthal” (improved mer- 


cury-thallium alloy). Affords greater 


accuracy, stability, and sensitivity than 
fluid-filled instruments formerly re- 
quired for this range. Range +2 to 
—60° C, in 0.2°. 400 mm. ‘long. 


PRINCO “TOLUOL”’ 
THERMOMETER 


For medium low ranges (—95° min- 


imum) specify PRINCO #163 Toluol 


Thermometers: Made according to 


Bureau of Standards requirements. 
Brilliant, easy-reading, red fluid. Range 
+30 to —95° C, in 1°, 350 mm. long. 
LOW RANGE “SPECIFICATION 


t PRINCO ifsyou use Spec atior 


THERMOMETERS 


PRINC( 
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scale. A rotary selector switch is 
mounted on the panel of the indicating 
unit for selecting the proper speed range. 

Instruments are available in box-type 
switchboard units for mounting on the 
front of a switchboard or wall, or in 
the flush switchboard type. 


This tachometer does not employ 
either a generator or magneto. Operat- 
ing power is obtained from the commer- 
cial 115-volt AC puwer supply, Accuracy 
and calibration are not affected by 
changes in line voltage between 105 and 
125 volts because of a voltage stabilizer 
built right into the indicating unit. 

The tachometer head is a simple re- 
versing switch positively. actuated in 
both directions by means of a cam 
mechanism. The tachometer shaft is the 
only rotating part. Tne reversing switch 
alternately charges and discharges a 
condenser through a milliammeter caus- 
ing the milliammeter to deflect in direct 
proportion to the speed of rotation of 
the tachometer shaft. This tachometer 
contains no vacuum tubes or other lim- 
ited-life components. Most models oper- 
ate at the extremely low torque of only 
1/30 ounce-inch. These tachometers can 
not be damaged by overspeeding or se- 
lecting any speed range while all tach- 
ometer heads are running. 

The accuracy of this tachometer is 
1 per cent. 


CHECK THE CARD AT PAGE 248 


5-—High-Pressure Swivel Joint 


Chiksan Company, Brea, California, 
has announced the new Chiksan XH 
(extra high pressure) swivel joint, built 
for working pressures of 12,000 psi, with 
low torque and positive packing seal-off. 

Rotating members are steel forgings, 
machined to close tolerances and with 
flame-hardened ball races. Full 360° ro- 
tation with low torque takes place on 
two rows of hardened steel balls which 
also serve to hold the rotating members 
together under pre-regulated pressure. 
The packing element is specially de- 
signed for high-pressure service and is 
self-adjusting. 

Type XH employs no bolted flanges, 
locking rings or stuffing boxes. There 
is nothing to tighten or adjust. High- 
pressure lubricating fittings provide for 
positive lubrication of the bearings. In- 
side diameter is unobstructed, permit- 
ting full flow of liquids, gases and vapors 
with minimum friction loss and turbu- 
lence. End connections are of the high- 
pressure, tapered thread type. This joint 





Chiksan XH High-Pressure Swivel Joint 


. 


is recommended for all high-pressure 
services to 12,000 psi, where maximum 
flexibility, easy turning, minimum main- 
tenance, long life and maximum safety 
are essential. 


CHECK THE CARD AT PAGE 246 


6—Hydrostatic Test Pressure 
Pumps 


McFarland Manufacturing Corpora- 
tion, 1630 Roberts Street, Houston, 
Texas, has announced two hydrostatic 
testing units and pressure pumps that 
operate on water, air, gas or steam, and 
discharge liquids or gases at pressures 
directly proportional to operating pres- 
sures. 

Units are double-acting reciprocating 
pumps, available with or without booster 
attachments, Main castings and most 
parts are aluminum bronze. 





McFarland Pressure Pumps 


Discharge-inlet pressure ratios up to 
200-1 are obtained with the 6-5% unit: 
discharge pressure of 12,000 psi when 
operating on city water pressure of 60 
psi. Other ratios are obtained by chang- 
ing the cylinder and piston in the 
booster. Without booster, the 6-5% unit 
operates at 4.25 to 1 ratio. The smaller 
3-2% unit operates at ratios from 2 to 1 
to 4.5 to 1. 

Discharge pressures are confined to 
the booster; the highest pressure to 
which the body is subjected is the input 
operating pressure. Desired pressures are 
maintained automatically once they are 
reached. 

McFarland units are recommended by 
the manufacturer for hydrostatic testing 
of pressure vessels and equipment, or 
for other purposes where liquids or 
gases need be discharged under pressure 
and in low or medium volume. 


7—Remotely Adjusted Regulating 
Valve 


Leslie Company, Lyndhurst, New Jer- 
sey, has announced a new single-seated, 


 internal-pilot, piston-operated reducing 


valve designed to be remotely adjusted 
from a conveniently located air-loading 
panel. 

Known as Class LT-3, this reducing 
valve with the Type ARP air-loading 
panel is especially adaptable to process 
piping arrangements, particularly steam- 
heating systems, that require hazardous 
or inconvenient readjustments of inac- 
cessibly located valves to meet changing 
conditions. 

The air-loading panel includes a small 
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Leslie Class LT-3 Reducing Valve, Remotely 
Adjusted, and Type ARP Control Panel 


1/8-inch combination pressure-reducing 
and relief. valve (no continuous leak-off) 

. mounted on a panel containing an ad- 
justing knob and a large, easily read air- 
pressure gauge. 


In operation, the reducing valve is 
adjusted to the desired pressure setting 
by air pressure supplied by the air-load- 
' »anel. The constant loading force on 

. upper diaphragm of the reducing 
valve opens the controlling valve and is 
balanced by a constant reduced pressure 
proportional to the loading force, thereby 
maintaining a constant reduced pressure. 

Turning the adjusting knob on the air- 
loading panel clockwise increases loading 
pressure and reduced steam pressure, 
while counter-clockwise turning de- 
creases loading pressure and reduced 
steam pressure. 

Furnished in high-pressure bronze or 
cast-steel body with flanged or screwed 
ends, these valves have completely inter- 
changeable replacement parts, stellited 
seat rings, and hardened stainless-steel 
800-Brinell main valves as standard 
equipment. 


CHECK THE CARD AT PAGE 248 


8—Boiler Feedwater Control 


Combustion Controls Corporation, 77 
Broadway, Cambridge 42, Massachu- 


setts, has announced the Fireye Boiler | 
Feedwater Control Type 15GK1, an, au- | 


tomatic control for maintaining boiler- 
water level and turning off fuel supply 
and sounding an alarm at low water 
level. It contains no moving parts, floats 
or bellows seals. It is an alternating- 
current control that combines a probe 
circuit and transformer to operate a di- 
rect-current relay through a rectifier. 
Closure of the probe circuit alters the 
magnet field of the transformer so that 
current is generated in the rectifier-relay 
circuit energizing the relay. 


A three-probe fitting is mounted paral- | 


lel to the water column and wired to the 


control. The top and middle probes de- | 
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HELICOID GAGES 


Remain Accurate Longer 
HERE’S WHY: 


The movement of the 
ordinary pressure gage 
operates by means of a 


toothed sezment and a spur 
gear as shown at right. 
























Qin 12 times, the teeth of this new, 
unused sector are jagged — anything but uni- 
form. Pinion teeth are cut the same way. Fric— 
tion, wear and consequent inaccuracies are caused 


by these rough surfaces 
rubbing together. 
@iniccs Gage move— 

ment has a polished, 
graphited Bakelite cam 
and a polished helicoid 
roller — instead of sec-— 
tor and pinion. 
























@: of Helicoid movement magnified 12 times, 
shows smooth, polished surface. Helicoid 
roller surface is also'‘highly polished. Longer 
wear and smoother operation result from these 
two polished surfaces in 
rolling, point contact. 












Only Helicoid Gages have the Helicoid move- 
ment. That is one 6f several reasons why Heli- 
coid is a better, longer-lasting pressure gage. 
Write for our complete catalog. - 






HELICOID GAGE DIVISION 
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It's’ Water 
on the Fire 
that puts the 


FIRE OUT! 


LL 





= patter 


x ands Beton Fog Nozzle throws 

- @ut atom'zed water particles with 

a force enough to reach the base of 

} the fire, but fine enough to give 

*| maximum cooling and quenching 

effect special added protection 

Le “gaint fires in transformer oil ‘and 

other flammable liquids. ’ 

Drafts ond ordinary air turbulence 

do not offect the pattern of protection, 

+ The woter particles are so separated | 

that danger from electrical currents 
eevee. 


Stondord Wet and 
Dry Pipe Systems, as 
well os Thermostatically 
Controlled Pre-Action 
and Deluge Systems. | 


for details 














SPRINKLER DIVISION 


83. Beaver Avenue, N. S., 
> Pittsburgh 12, Penna. 






termine the high and low level at which 
the feedwater pump is turned off and on 
to maintain water level. The lowest 
probe defines the danger point below 
which water must not fall, in which 
event fuel is shut off and an alarm 
sounded. 
Full details are available by writing. 


CHECK THE CARD AT PAGE 246 


9——Pipe-Leak Clamp 

Marman Products Company, 940 W. 
Redondo Boulevard, Inglewood, Califor- 
nia, is manufacturing an all stainless- 
steel pipe-leak clamp, tested without 
leaking at pressures exceeding 240 psi. 

The clamp consists of a Hycar pad 
which is resistant to deterioration by 
water, gas, oil, etc. An annealed back- 
ing plate covers the pad and can be 





Marman Pipe-Leak Clamp 


formed to the pipe contour. Pad and 
patch plate are secured with stainless- 
steel clamps of the continuous band type 
which have a size range from 9/16-inch 
up to maximum diameter for clamp. Six 
sizes fit all pipe diameters from % to 12 
inches. Sizes over 12-inch are available 
on special order. 
A folder is available. 


CHECK THE CARD AT PAGE 248 


10——Food Service Cart 


Mealpack Corporation of America, 152 
West 42nd Street, New 
making a new canteen food service cart, 
“Mealpack Mobile Canteen, Model 83,” 
which provides for compact storage and 
quick dispensing of individual hot meals 
for office and plant workers. 

Recesses built into the cart receive 
two handling racks which offer storage 
for up to 8&3 containers holding indi- 
vidual meals marked to show pre-or- 
dered menus or for selection. 


The canteen is loaded with packed 





Mealpack Mobile Canteen, Model 83 
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You can See 


 CESCO 
SAFETY EQUIPMENT 








The gently-resting 
comfort « bridge on 
CESCO spectacle 
goggles is an exciu- 
sive quality feature. 


CESCO'S acid hood 
Offers, among other 
outstanding features, 
Acite naterial which 
5 most in- 


juriogs acids. 










a quality feature : ‘ 
tributing greatly to 
wearer comfort. — 


The exclusive air-dis- 
tribution tube in this 
CESCO welding hel- 
me? represents only 
one of its quality fea- 
tures you can see. 


@ Look at any CEsco product. In 
each you'll see features and work- 
manship that represent Quality. 

Like the comfort + bridge on CESCO 
goggles, the texture of the acitex 
hood, the molded goggle cups, and 
the engineering details of the Air- 
Flow Helmet—each CEsco product 
has distinguishing quality features. 

CESCO quality starts with the de- 
signing of a product. Quality is added 
during experimental and job-testing 
periods. And, quality is then manu- 
factured into CESCO equipment 

“through exacting attention to detail 
and expert workmanship. 

Consider CEsco Quality when you 
buy safety equipment. 


CHICAGO EYE SHIELD COMPANY 
2344 Warren Boulevard 
Chicago 12, Illinois 


CESCO 


FOR SAFETY 
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(TRADE MARK) 


KANSAS CITY 
OKLA. CITY. 


BS&B Loading Racks Are Assembled from 
Standard SAFWALK Material 


All-Steel Non-Skid Fire-Proof 
Simple Easy to Erect Rigid 


=" Tack Jit ‘AD raco 


KANSAS CITY OKLAHOMA CITY 
7504 East 1 2th St. 2135 Westwood 








“FICIENCY goes UP...costs 
E go DOWN when you clean your 
producing & refining equipment with 
specialized Oakite cleaning mate- 
rials. 


Prove it to Yourself! 


Put widely-used Oakite cleaning 
materials on such important jobs as 
degreasing, demucking pump jacks 
and drilling rigs; cleaning fraction- 
ating towers and stills; recondition- 
ing drums and barrels; cleaning heat 
exchangers and pre-heaters. What- 
ever the job, there’s an Oakite clean- 
ing material specially designed to 
handle it—speedily, thoroughly! 
That means savings in manpower 
. . » lower operating expenses... 
reduced downtime. 


Service & Data FREE 


Your local Oakite Technical Service 
Representative will lend a hand on 
any cleaning job that comes along 
in your set-up. Be the job easy or 
tough, he welcomes the chance to 
show you how Oakite cleaning ma- 
terials and methods can save you 
money and muscle. Ask him to 
bring along the Oakite “88” Di- 
gest—that handy guide to fast, effec- 
tive Oakite cleaning in the Petro- 
leum Industry. No obligation, of 
course. 


OAKITE PRODUCTS, inc. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Lecated in Al! 
Principol Cities of the United States and Conada 











| pany, 





containers by a loading system. Han- 
dling racks are loaded with filled con- 
tainers at the kitchen and trundled on a 
dolly to the canteen. 

Rubber-tired casters make operation 
quiet and easy and compactness permits 
movement in crowded quarters. 


CHECK THE CARD AT PAGE 2486 


11—Silicon Gaskets 


General Electric Company, Chemical 
Department, Pittsfield, Massachusetts, 
has announced new applications for G-E 
silicone rubber as gaskets in high-tem- 
perature equipment such as diesel en- 
gines, gas turbines and air compressors. 

Engineers stated that the silicone gas- 
kets are being incorporated between the 


supercharged and diesel engine block in . 


the new supercharged diesel electric lo- 
comotive because of the positive gasket- 
ing action they provide at 300° F. and 
15 pounds air pressure. 

Advantages of the silicone rubber for 
these applications include its ability to 
remain soft and resilient at high oper- 
ating temperatures, its low »ermanent 
set and its nonadherence to metals. The 
excellent heat resistance results in fewer 
replacements and less time lost due to 





repairs. Silicone rubber is also a good | 


electrical insulator and has good arc re- 
sistance and non-tracking characteristics. 

G-E silicone rubber, it was said, re- 
mains practically unaffected when sub- 
jected to temperatures ranging from. mi- 
nus 55° F. to 520° F. It combines ex- 
cellent moisture and chemical resistance 
and, because it does not contain sulphur 
in any form, metal inserts are not cor- 
roded. 

G-E silicone rubber is available in ex- 
truded shapes, molded parts, sheet stock 


and fabricated stocks. Extruded rubber | 


is available in rods, tubes, flat strips or 
a large variety of desired shapes for 
which a die may be made. Sheet stock 
is available in thicknesses from 1/32- 
inch to 3/4-inch and also may be rein- 
forced with plies of glass and asbestos 
cloth to give greater strength. Molded 
parts can be made in any of the conven- 


tional types of compression molds and | 


are now being produced in increasingly 
intricate shapes. 

General Electric Company officials 
stated that reduced costs and a conse- 
quent broadening of uses for G-E sili- 
cone rubber would be effected when pro- 
duction in a new factory at-Waterford, 


New York, is begun shortly after the | 


first of the year. 
CHECK THE CARD AT PAGE 2486 


12——Flow-Rate Instruments 


Fischer & Porter Company, Hatboro, 
Pennsylvania, has available its Catalog 
Section 40-A, which includes data on 
flow-rate instruments for high pressures 
and temperatures. Recording, control- 
ling, integrating, remote and _ close- 
coupled instrument accessories also are 
shown. 


CHECK THE CARD AT PAGE 246 


13——Color 
eg F 


du Pont de Nemours and Com- 
Finishes Division, Department 
M-6, Wilmington 98, Delaware, has 
available “Du Pont Color Conditioning 
for Industry,” a new 32-page booklet in 
full color. Illustrating and -describing 


_research and experience with color to 


increase production, improve seeing con- 
ditions: and create better working en- 


SS 








Anhydrous 


, ¢ 
A 
¢ 


¢ 
of 
¢ 
, 4 . 
Eective and practicat 
alkylation catalyst for 
the production of high 
octane motor fuels. 


Of interest in the pro- 
duction of organic fluo- 
rine compounds, and in 
the synthesis of other 
organic compeunds. 





PENNSYLVANIA SALT 
MA 


n uF TURING C€ PANY 


1000 WIDENEX BUILDING, PHILACELPHIA 7, PA. 


New York « Chicago « St. Louis « Pittsburgh 
Cincinnati « Mi polis « Wyandotte « Tacoma 














"... AND, MAC, 
PLEASE LOOK 
INTO THAT 
“COMPLETE PACKAGE” 


REFINERY" 











SEE PAGE 26 
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Individual strand of yom 
st obtainable Canc- 

dian white asbest 

fore impregnation. 
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the 
completely Self-Lubricating 
PALMETTO 
ing. 


GREENE, TWEED & CO. | 
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Heapouarters 
FOR 
EVERLASTING 
FASTENINGS 


. non-rusting, non-corroding bolt 
and nut products of brass, copper, 
bronze, Monel or stainless steel. 
Large stocks. Specials made to 
order. Write for circular. 

THE H. M. HARPER COMPANY, 
2663 Fletcher Street, Chicago 18, 
Illinois. Branch offices or represen- 
tatives in principal cities. 








VAPOR 
ADSORPTION 


EDWARD LEDOUX 


The physical and physico-chemical back- 
ground of adsorption, the essentials of 
vapor and heat transfer, and saturation 
of air are discussed to help the engineer 
in the clear understanding and applica- 
tion of adsorption phenomena to indus- 
trial projects. The building and operation 
of dynamic adsorption units on an in- 
dustrial scale and various adsorption 
problems are treated with great thor- 
oughness and lucidity 


aw 





CONTENTS: STATIC ADSORPTION: The Adsorption 
of Equilibrium, Effects of an External Force Applied 
to the Liquid or Solid, Adsorption Potential and 
Properties of the Adsorbate. Heat of Adsorption. 
Capillary Adsorption. SATURATION OF AIR: Defini- 
tions, Heat Transfer and Heating Efficiency, Vapor 
Transfer and Saturation Efficiency, Adiabatic Sat- 
uration. DYNAMIC ADSORPTION: Isothermal De- 
sorption, Isothermal Adsorption, Adiabatic Adsorp- 
tion, Adiabatic Desorption. INDUSTRIAL APPLICA- 
TIONS: Industrial Application of Static Adsorption, 
Dehumidification by Condensation Dehydration by 
Adsorption, Dehumidification by Adsorption, Air 
Conditoning, Conditioning of Underground Spaces, 
Drying of Hydroscopic Material, Forced-Draft Low- 
Je gy mt Dryin Dehydration of Compressed 
Gases, ing of Sptical Instruments, Vapor Re- 
covery. H Pages—$8.50 


Send Orders to 


GULF PUBLISHING CO. 


P. O. BOX 2608 Houston, Texas 











vironment, the booklet makes clear the 
principles on which color conditioning 
is based. “Three-dimensional seeing” 
treatment of machines is depicted with 
photographs. The saizty color code for 
industry is outlined. 

CHECK THE CARD AT PAGE 248 


14—Asbestos-Proiected Cables 


The Okonite Company, Passaic, New 
Jersey, has available Bulletin OK-2061, 
describing the principal types of “Oko- 
bestos” heat- and _ corrosion-resistant 
wires and cables. This eight-page refer- 
ence publication describes power cables, 
apparatus cables, multi-conductor con- 
trol cables, switchboard wire and ap- 
pliance wire. Voltage, operating temper- 
atures and work location data are in- 


cluded. 
CHECK THE CARD AT PAGE 248 


15—Water-Softening Methods 


The Permutit Company, 330 West 
42nd Street, New York 18, has avzilable 
a booklet which contains data on basic 
types of ion-exchange water softeners 
for industrial and municipal use. 


CHECK THE CARD AT PAGE 248 


16—Pulsation Dampener 


The Fluor Corporation, Ltd., 2500 
South Atlantic Boulevard, Los Angeles 
22, has issued a new Bulletin PD-1, 
titled “The Effects and Corrections of 
Gas Pulsation Problems.” It discusses 
gas pulsation problems, some of the at- 
tempts made to correct them, and gives 
details on the Fluor Pulsation Damp- 


ener. 
CHECK THE CARD AT PAGE 248 


17——Diesel Engine Cooling 
Systems 


Binks Manufacturing Company, 3114 
Carroll Avenue, Chicago 12, has avail- 
able a 20-page booklet, “Diesel Engine 
Cooling Systems.” Illustrated with pic- 
tures, diagrams and blue prints, it shows 
how water-jacket scale,.overheating and 
breakdowns can be reduced. 


CHECK THE CARD AT PAGE 246 


18——Boiler Feedwater Controls 

Combustion Control Corporation, 77 
Broadway, Cambridge 42, Massachu- 
setts, has available Bulletin 104-C, which 
includes description and installation in- 
structions on its Fireye Boiler Feed- 
water Controls 15GK1 and 10CBI1 


CHECK THE CARD AT PAGE 248 


19——Remote Transmission 
Systems 

The Brown Instrument Company, 
Wayne and Roberts Avenue, Philadel- 
phia 44, has available a new catalog, No. 
5902, on its “New-Matic” remote trans- 
mission systems for applications where 
electrical transmission for ‘ndi-ating, 
recording and control of tet... » ature, 
pressure, flow and liquid level 1. aeither 
desirable nor permissible. 


CHECK THE CARD AT PAGE 246 


20——Potentiometers 

The Brown Instrument Company, 
Wayne & Roberts Avenues, Philadel- 
phia 44, has issued Catalog 15-10 on its 
“ElectroniK Strip Chart Potentiometers” 
This new development in temperature 
recording and control instruments is de- 
scribed and illustrated. Electronic “con- 
tinuous balance” operating principle and 
resulting advantages of the ElectroniK 
Strip Chart Potentiometer are featured, 
as well as constructional details clearly 
shown in accompanying photographs. 

Also included are illustrated descriptions 











We design and 
construct all 
types of modern 
refining units. 


* 


BORN ENGINEERING CO. 
Tulsa, Oklahoma 








Design and Cevelopment 


ENGINEER 


Must have technical education and 
experience in design, development 
and manufacture of: (1) pressure 
elements including helical, spiral 
and Bourdon-tube; (2) all conven- 
tional temperature syste:ns such as 
gas-filled, vapor pressure, mercury, 
etc; (3) mountings, pivots, etc. 
Supply all relevant details as to 
education, positions held, design 
achievements, etc. 
All our organization knows of 
this advertisement and all appli- 
cations will be treated in the 
strictest confidence. Address: Box 


19-R, c/o Petroleum Refiner, 
Houston, Texas. 
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Gas Equipment 


McNAMAR 
BOILER & TANK CO. 


Box 868. -:- Tulsa, Okla. 
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custom O77 VaMZING 


Elimination or minimizing corrosion 
in an almost unlimited number of re- 
finery fittings and piping ... much of 
its equipment and buildings . . . results 
from the application of proper corro- 
s've resistant coatings. Offering expe- 
rienced engineering service and exten- 
sive anti-corrosion coating facilities, 
Nowery J. Smith Company is prepared 
to help you in the fight against cor- 
rosion’s costly and destructive attacks 
in your refinery. 

Hot-Dip Galvanizing is an effective, 
economical, proven solution to many 


of your refinery corrosion problems. 
You are invited to discuss corrosion- 
resistant properties of galvanizing to 
acids, heavy chemicals, caustics, tem- 
peratures and other corrosive environ- 
ments existing in your refinery, with 
our engineers. Extensive and superior 
plant facilities, assure prompt service 
in providing this added protection for 
your equipment. 


Standard price book or special job 
quotations available on. request. 


Write Today. 


HOUSTON 8, TEXAS 


Hempstead Hwy. and Eureka St., P. O. Box 7398 


Xtensive facilities for pickling 


Complete export shipping facilities 


sand blasting . 


paint spraying 








INDUSTRIAL COATINGS - PLASTIC 
CEMENTS - IMPREGNATIONS - 
LAMINATED LININGS - 


To provide more comprehensive corrosion pre- 
vention facilites over a broader field of condi- 
tions and equipment, we are installing a plastic 
coating process, which has proven highly 
efficient in combating corrosion under extreme 
and widely varying chemical and acid con- 
ditions. 





for special types of coatings 

















“GUNITE” 


CONCRETE LININGS 


FOR: 


BUBBLE TOWERS © STILLS © HOT OIL 
SEPARATORS © STORAGE TANKS @ RE- 
FINERY VESSELS OF ALL TYPES @ EN- 
CASING AND FIREPROOFING STRUCTUR- 
AL STEEL AND PIPE .e LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONC. ‘TE AND MASONRY. 


WRITE — PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301. Weodswether Road 
KANSAS CITY 6, MISSOURI 
District Branch Office: 
228 NORTH.LA SALLE STREET, CHICAGO I, ILL. 


Branch Offices: 


ST. LOUIS, DENVER, DALLAS, HOUSTON, 
NEW ORLEANS 








.-- HEARD 
ABOUT THAT 


“COMPLETE 
PACKAGE" 
REFINERY? 


SEE PAGE 26 
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of the various types of. potentiometers, 
standard speed, .fast speed and high 
speed; auxiliary switch forms; the po- 
tentiometer controller; precision indica- 
tor and thermocouple assemblies. Other 
useful information can be found in the 
control forms chart and the list of strip 
chart and scale ranges. 
CHECK THE CARD AT PAGE 248 


21——Close-Coupled Vertical 
Pumps 

Peerless Pump Division, Food Ma- 
chinery Corporation, 301 West Avenue 
26, Los Angeles 31, California, has pub- 
lished a 20-page bulletin on close- 
coupled turbine pumps, describing and 
illustrating the specialized application of 
Peerless turbine pumps to installations 
where short pump settings are encount- 
ered and where deep-well turbine pump 
power and capacity are needed. Details 
of engineering, construction and opera- 
tion are described and illustrated. 


CHECK THE CARD AT PAGE 246 


22—Stock Flanges 

Kropp Forge Company, 5301 Roose- 
velt Road, Chicago 50, has published 
“Kropp Stock Flange List No. 225,” a 
16-page bulletin which illustrates and 
describes forged steel flanges in boiler, 
marine, welding, high-hub, double-hub, 
tank, spud, offset and horseshoe types; 
with sectional drawings, complete specifi- 
cations and list prices. Also included are 
tables showing standards for threads, 
dimensions of wrought pipe, working 
and bursting pressures of wrought steel 
pipe. 

CHECK THE CARD AT PAGE 248 


23——Thermometers and Pressure 
Gauges 

The Brown Instrument Company, 
Wayne and Roberts Avenue, Philadel- 
phia 44, has issued a new Catalog 6707, 
on its Rectangular Case Thermometers 
and Pressure Gauges. Vapo-, gas- a..d 
mercury-actuated .thermometers and 


pressure gauges are illustrated and de- | 


scribed. Bulbs, charts and interchange- 
able cases are fully treated, as are the 
operating features of the instruments. 


CHECK THE CARD AT PAGE 248 


24—Weld Fittings 

Bonney Forge & Tool Works, Allen- 
town, Pennsylvania, has issued a new 
20-page catalog which contains complete 
application information, structural data, 
installation procedure, temperature-pres- 
sure rating charts, specifications and list 


prices of its “Weldolet” fittings for 
making branch pipe outlets. It also 
illustrates and describes drain-out fit- 


tings and a complete line of flanges. 
CHECK THE CARD AT PAGE 246 


25—Furfural 

The Quaker Oats Company, Chemi- 
cals Department, 141 West Jackson 
Boulevard, Chicago 4, has released Bulle- 
tin No. 204, “Current Uses for Furfural.” 
This 20-page booklet is one of a series 
being published by the company on fur- 
fural and the furans. 
uses of furfural as a selective solvent, 
a dispersant, resin-former, chemical in- 
termediate, and for other miscellaneous 
applications. 

CHECK THE CARD AT PAGE 246 


26—Metal Packing 

France Packing Company, 6512 State 
Road, Philadelphia 35, has issued a new 
folder describing various types of metal 
packings. Advantages cf packings made 
to fit standard stuffing boxes are pre- 


sented. 
CHECK THE CARO AT PAGE 248 
ye 
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If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 








RUST-OLEUM 


POSITIVELY PREVENTS RUST 
Longer life for 
tanks, buildings, 
structural steel, ma- 
chinery, pipes, stair- 
ways, loading racks, 
fences and every 
metal surface. 


(See page 968—Refinery 
Catalog) 


RUST-OLEUM 
CORPORATION 
EVANSTON, ILLINOIS 


TEXAS BRANCH 
1935 Commerce St. 





Dallas, Texas 
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For 
CORROSION 
RESISTING 
EQUIPMENT. 


See Page 991 
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The Edward Soph Co. 


508-9 Daniel Bldg Phone 3.6659 
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gif ISHER: 
Automatic Controllers 
TUBE-TURNS 
Tees, Reducers, Flanges 
and Welding Caps 
SUPPL mpany MAriCMas 
Pipe and Steel Tubes 
Boiler & Condenser Tubes 
CHASE 
‘‘Antimonial Admiralty’’ 
Condenser Tubes 
Standard Brass Products 


DALLAS «© TULSA © ODESSA 
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Service That COVERS The uae ont ih 


December, 1946—A Gulf Publishing Company Publication 
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WANTED 
FOR FOREIGN SERVICE 


REFINERY SUPERINTENDENT 


We want a man of wide experi- 
ence in topping, cracking, treating 
and all other phases of modern 
oil refinery operations, enabling 
him to take full charge of o large, 
complete, refinery. Technical ability 
required and with it, exceptional 
initiative, executive ability and re- 
sourcefulness. 


CHIEF ENGINEER 


Must have wide and varied ex- 
perience which qualifies him to 
take full charge of construction, 
maintenance and process engineéi- 
ing of a large, complete oil re- 
finery. Exceptional initiative, ex- 
ecutive ability and resourcefulness 
required. 


MARINE 
TERMINAL MANAGER 


Thoroughly experienced in all 
phases of marine movements of 
petroleum products and the design, 
construction, operation and mbuin- 
tenance of a marine terminal. 


Address: Box 18-R, 
c/o Petroleum Refiner. 
Houston, Texas 














THAT 


“COMPLETE 
PACKAGE" 
REFINERY 


INTERESTS ME! 


SEE PAGE 26 
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EQUIPMENT—SERVICE 





Bertram Manager National 
Radiator Industrial Division 


Appointment of E. A. Bertram as 
manager of the industrial division of 
The National Radia- 
tor Company, Johns- 
town, Pennsylvania, 
was announced re- 
cently. 

Bertram was for- 
merly in charge of 
the company’s New 
York industrial sales 
division. He is a 
eraduate of the Uni- 
versity of Illinois and 
also received an M. 
S. degree in chem- 
ical ag ay, from 
California Institute 
of Technology. He is E. A. Bertram 
a member of the American Institute of 
ChemicalEngineers, ‘the American So- 
ciety of Mechanical Engineers and the 
Engineers’ Club of New York. Prior to 
his affiliation with The National Radia- 
tor Company, he was associated with 
The Lummus Company as chief engi- 
neer of the heat-exchange division and 
was general manager of Heat Transfer 
Products Company. 





Rochester Manufacturing Company 
To Distribute From Dallas 


Rochester Manufacturing Company, 
Rochester, New York, has opened an 
office in Dallas, 
Texas, temporarily 
loeated at 529% 
South Ervay Street. 
As soon as suitable 
space can be ob- 
tained, a stock of 
gauges will be car- 
ried at Dallas. 

The office is in 
charge of Donald C. 
McNall who has been 
with the company at 
Rochester as sales 
engineer in the LPG 
gauge division. He 
will handle liquid- 
level, pressure and temperature gauges. 
McNall has been with the company four 
years, and previously was engaged in 
distribution of liquefied petroleum gas. 


Fischer & Porter Changes Name 
Of Its Products to ‘‘Flowrators”’ 


Fischer & Porter Company, manufac- 
turer of flow-rate instruments, hereto- 
fore called “rotameters,” will change the 
trade name of its products to “Flow- 
rators.” ‘ 

The first use of the term “Rotameter” 
appears to have been made about 40 
years ago by an early manufacturer of 
transparent tapered - tube variable - area 
flow - rate indicators. It is indicated that 
this early manufacturer devised a plumb- 
bob shaped metering element with biased 
notches milled on the underside of the 
metering head to impart a rotating mo- 
tion. 

Greatly improved operating stability 
resulted from use of these rotating ele- 
ments. Though the name “rotameter” 


D. C. McNall 


Suppliers— 








failed to describe either the function of 
the instrument or any fundamental op- 
erating requirement, it has stuck. Fischer 
& Porter Company has devised the new 
“bead-guide” metering tube and other 
methods of float stabilization. The old 
term thus has lost all significance as 
applied to the company’s products, it 
was said. 


Marc Technical Advisor for 
C. J. Tagliabve Division 


Portable Products Corporation, Pitts- 
burgh, has announced appointment of 
Henri M. Marc as as- 
sistant general man- 
ager of the corpora- 
tion’s C. J. Taglia- 
bue Division, Brook- 
lyn. Born in France, 
Marc served in the 
United States Army 
¢ sing World War I, 
and graduated from 7 
Carnegie Institute of @ 
Technology in chem- 3 
ical engineering in 
1922. Thereafter he 
was associated for a 
number of years with 
Mellon Institute of Industrial Research, 
Pittsburgh, conducting research on as- 
phalt, asbestos and organic felts. He 
comes to Tagliabue from Philip Carey 
Manufacturing Company, ‘Cincinnati, 
with which he had been associated since 
1932 as assistant director of research, 
developing asbestos, mineral-wool and 
other heat- and sound-insulating prod- 
ucts. In addition to his managerial 
duties, Marc will act as technical ad- 
viser for all divisions of the corpora- 
tion. 





Henri M. Marc 


Codrington Sales Manager Allis- 
Chalmers Blowers-Compressors 


Charles F. Codrington has been pro- 
moted from assistant to sales manager 
of the blower and compressor depart- 
ment of Allis-Chalmers Manufacturing 
Company, succeeding A. E. Caudle, re- 
signed. Codrington joined the company 
as a trainee following graduation from 
Texas A. & M. College in 1930, and 
served in the engine and condenser de- 
partment before joining the blower and 
compressor department in 1935. His ex- 
perience includes application of turbo- 
blowers to a wide range of industrial 
and chemical process plants. 


Norman W. Stirling Joins 
Elliott Company at New York 


Norman W. Stirling has joined the 
New York office organization of Elliott 
Company. Educated at Buchtel College, 
Annapolis, and the Naval School at 
Stevens Institute of Technology, Stir- 
ling was a lieutenant in the U. S. Navy 
during World War I at the conclusion 
of which -he and two brothers estab- 
lished their own business as marine 
maintenance and general contractors 
specializing on marine engine condens- 
ers. In 1927 he joined The M: W. Kel- 
logg Company in charge of sales of 
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NIBOLT 90-degree 
f fitting with one 
pling cut-away to 
Strate loose ring de- 
and unique inter- 
king tapered shelves 
ich place large area 
of metal in shear. 


How This Seal Ring — In a UNIBOLT Furnace 


fitting — Benefits You: 
‘Eliminates “rolled-in” tubes 

‘ Absorbs creep 

‘ Multiplies seat pressure 

* Prevents header leaks 


‘Obviates need for steam in 
header boxes 
















« 
* Eliminates tapered plug 


closures 


* Eliminates seal welding 
* Permits faster “heading up” 
* Permits replacement of a 


single tube 


* Is interchangeable 


... to your furnace fittings problem 











On this thread hangs a metal seal ‘ring which is 
employed by UNIBOLT. Streamlined Return Bends, 
Corner Fittings and other furnace fittings to effect 
a seal between the upset tube and the body of the 
fitting. Utilizing the same mechanical principle as 
the UNIBOLT Coupling which has set new high 
standards of efficiency in the drilling, production 
and pipeline divisions of the industry, the superior 
design of UNIBOLT Furnace Fittings has been 
proven in recent months on a number of unusual 
installations where furnace outlet temperatures 
range up to 1600 degrees F. 

Refinery engineers who are faced with the prob- 
lem of safely sealing light gases or corrosive charg- 
ing stocks at temperatures above 1000 degrees F 
are invited to write for Bulletin RJ-42. 


THORNHILL-CRAVER COMPANY 


HOUSTON, TEXAS 














Petroleum Reservoir 
Engineers for Service 
in South America 


In connection with increased 
development, our associated 
companies require experienced 
petroleum reservoir engineers 
for service in South America. 
Applications may be made in 
person or by letter to 


ASIATIC PETROLEUM CORPORATION 
Room 1022 
50 West 50th Street 
New York 20, New York 


or 


SHELL OIL COMPANY, Incorporated 
Shell Building 
Houston, Texas; San Francisco and Los 
Angeles, California; and 
Mayo Building, Tulsa, Oklahoma 








THAT 
“COMPLETE PACKAGE” 


REFINERY 


' MAY BE OUR 
ANSWER! 














SEE PAGE 26 
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heat-transfer and petroleum equipment. 
In 1944 he became manager of sales for 
Whitlock. Manufacturing Company. 

As president of the Heat Exchange 
Institute for a+ one-year term and as 
president for three years of the Tubu- 
lar Exchanger Manufacturers Associa- 
tion, of which he was also one of the 
organizers, Stirling has Seen exception- 
ally active in promoiing the mechanical 
and thermal standardization of tubular 
heat exchangers: for the petroleum. in- 
dustry. 


Curtis Pacific Coast Sales 
Manager for Babcock & Wilcox 


Harold P. Curtis has been appointed 
Pacific Coast sales manager for The 
Babcock & Wilcox Tube Company, and 
will maintain head- 
quarters at 634 South oil 
Spring. Street, Los “9 
Angeles. 

Before taking this 
position, Curtis was 
Pacific Coast sales 
manager for Rustless 
Iron & Steel Ccrpo- 
ration, Previously he 
was associated with 
Columbia Steel Com- 
pany for eight years, 
and became manager 
for that company’s 
stainless-steel sales in 
Southern California. 
He also worked with Budd Manufactur- 
ing Company on the Pacific Coast and 
as its sales manager at Philadelphia. 

The San Francisco territory and 
northern California area will continue to 
be served by Kilsby & Harmon, Inc., as 
sales representatives of The Babcock & 
Wilcox Tube Company, In the Los An- 
geles area, Kilsby & Harmon, who used 
to represent the tube company exclu- 
sively, will act as jobbers for certain 
seamless and welded specialty tubing 
products of the company and as mill 
representatives on certain other prod- 
ucts into which their present activities 
will bring them. 





H. P. Curtis 


Kemp Manufacturing Company 
Names Kohut General Manager 


The C. M. Kemp Manufacturing Com- 
pany, Baltimore, has advanced Frank J. 
Kohut to general manager. He formerly 
was sales manager and chief of develop- 
ment, and in his new capacity will 
supervise production, engineering and 
other internal functions. Kohut is a 
member of ASME and has been with 
the company since 1945. 


Globe Steel Tubes 
Promotes Mullen 


Globe Steel Tubes Company recently 
announced appointment of Lee Mullen 
as general manager 
of sales. He will have 
headquarters at the 
company’s main of- 
fice in Milwaukee, 
Wisconsin. 

Mullen has been 
with Globe Steel 
Tubes Company 
since 1943. Previous- 
ly he was with Shar- 
on Steel Company, 
Republic Steel Cor- 
poration, and Pitts- 
burgh Steel Com- 
pany. Lee Mullen 





Eastern Engineering Company 
Involved in Consolidation 

Eastern Engineering Company, New 
Haven, Connecticut, manufacturers of 
midget pumps for industrial and labora- 
tory use and of industrial mixing equip- 
ment, has been consolidated with Auto- 
matic Signal Corporation, East Nor- 
walk, Connecticut, makers of automatic 
traffic signals and relays. 

The new corporation is Eastern In- 
dustries, Incorporated. Personnel of both 
operating divisions will remain substan- 
tially the same under the new organiza- 
tion and will continue to manufacture 
the same products but with greater pro- 
duction, sales and financial facilities. 





Graduate Chemical or Mechanical Engi- 
neer with experience in gasoline or re- 
eycling plant. Give age, experience and 
educationa! qualifications in first’ letter. 
Address: Box 42-R, c/o Petroleum Refiner, 
Houston, .Texas. 








FOR SALE: Complete Propane-Air Plant, 15,000 
gallon tank, 200,000 cu. ft. per day natural gas 
equivalent McKee Diluter, dual stage regulators, 
Brunner compressor, 60 cycle electrical equipment, 
valves, fittings, gauges, piping and portable con- 
trol house. Complete working drawings, instruc- 
tions, etc. Immediate delivery. Price, $13,500.09 
loaded for shipment from Central Pennsy'vaniu. 
Reply to P. O. Box 413, Hamilton, Ontario, 
anada. 








REFINERY ENGINEER 


Thoroughly experienced in_ thermal 
cracking, skimming, doctor and copper 
treating. Expert in handling sour crude 
operation. Highest of references. Avail- 
able immediately. Gddress: Box 26-R, 
c/o Petroleum Refiner, Houston, Texas. 








“LUCITE” SHEETS & RODS 
Cast Tubing & Plastic Materials for 
Instruments & Chemical Use 
Insoluble Gaskets, Packing & Solid 
Valve-Ball Floats 


JULIAN was MUENCH CO. 


tics 
1527 W. Alabama Tel. J. 2-1565 
Houston 6, Texas 








WANTED: Construction Superintendents 
and Assistant Superintendents required 
by established engineering and construc- 
tion firm with headquarters in New York 
City for permanent positions in construct- 
ing petroleum refining chemical and 
power plant installations on large scale 
in U.S.A. and foreign service. In reply 
state prior experience and salary ex- 
pected. Address: Box 22-R, c/o Petro- 
leum Refiner, Houston, Texas. 








ATTENTION: MANUFACTURER OF 
EQUIPMENT FOR PETROLEUM 
AND CHEMICAL INDUSTRIES—Es- 
tablished manufacturer’s represen- 
tatives with offices in Chicago and 
Tulsa will give effective represen- 
tation to one additional product of 
merit for sale to their customers in 
refining and chemical industries. If 
you have an outstanding product 
and desire capable sales represen- 
tation on a commission basis write 
c/o Box 40-R, Petroleum Refiner. 
Replies will be held in strict) con- 
fidence. 
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“WARREN PETROLEUM CORPORATION 


Manufacturers, Exporters and Export Terminals 
Marketérs of ° T r / Port Arthur and Norswo 
‘Tulsa, Oklahoma 
Natural Gasoline and , 1, Texas; Lake Ct aes 
Liquefied Petroleum Gas ; 


| r) ; vs 
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VALVE OPEN—Main flow through seat. VALVE CLOSED—Main flow shut off. 
. : * 
There's a basic*reason’ shy the acta Impulse Steam Trap 
gets equipment hotter, sooner ... and keeps it hot. It’s” is... 
de as a pocadh i is turned on, the Yarway trap opens wide 
mndensate continuously until the 
. tis brought to working eaeppere- 
tr ' tume.” 
Once, workin, tem is reads Yarways discilirge 
inresinittent! ' \ent at peak perforgnances Under 
vers licht . i, _discharge.is small and. £on- 
tifu of and main valve does not Lift. 
= wastejul steam leak, since a mere 3% of ‘full 
‘ @ondensate capacity keeps gontrol orifice completely sealed 
against discharge Of live steam. 
f No wonder more than 450, 000 Yarways have already been | 
fb duction . .. but also produce 
‘ - 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philu. 18, Pa. 


Yarway Impulse Steam Traps are now made and sold in Canada and Great Britain 


. YARWAY IMPULSE 





i a. 








fpettio 


IN BIG THINGS TOO 




















Stainless steel! bubble trays and-caps 
being installed in stainless clad, fraction- : 


ating tower. 
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AVAILABLE IN 2’, 2%," 
AND 3” SIZES 


























Plate 945 Plate 967 Adjustable Handle Plate 956 
: ‘Straight Type McDonald Slo-Self Supplied when it is desired to have handle in Angle Type McDonald Slo-Self 
Closing Loading Line Valve. special position when either opened or closed. Closing Loading Line Valve. 


Smooth “Cushion Closing’ Ends Shock and Hammer 
—Prevents Costly Damage to Line Equipment 


When,the valves of a pressure loading line close with a “bang” there can 
be but one result—shock, hammer, damage, expense . . . McDonald Slo- 
Self Closing Loading Line Valves can't close with a “bang” because when 
the valve plunger moves toward the closing position liquid is drawn 
into the control chamber, assuring hydraulic control and smooth, shock- 
free closing . . . Years of performance have established this patented 
valve as the practical and positive solution to the most serious problem 
associated with pressure loading . . . An irresistible investment because 
it protects and conserves all of the costly units that make up a modern 
line . . . Write for further details. 


A. Y. MSDONALD MFG. CO. 
“THE HOME OF THE SWING JOINT” 
DUBUQUE, IOWA 

There’s a McDonald Branch or Distributor Near You 
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